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SEP 1 5 1994 

!vlr. Dennis Grams 
Regional Administrator 

TOXICS AND PESTICIDES BRANCH 
IOXICS SUBSTANCE CONTROL SECTIOt 

United States EPA. Region Vll 
726 Minnesota Ave. r 
Kansas City, Kansas 66101 

toptember 14,1994 

Re: Unison Transformer Services, Inc.: EP ID No. KSD980688733 
Submittal of Risk Assessment: TSCA Closure Site at BrinkerhoffRd., Kansas City,KS 

Dear wlr. Grams: 

Unison Transformer Sen. ices. Inc.(Unison) has been conducting site closure activities 
under an EPA approved TSCA closure plan at the subject facility since early 1992. Significant 
remediation work was necessary, and has been completed. primarily to meet PCB clean-up 
criteria. Unison has kept EPA informed of progress through communication with lVlr. Robert 
Jackson of the Toxic Substances Control Section. 

As a brief overview of the remediation status at the Brinkerhoff site, most of the 
activity has been associated with the removal of the concrete floor inside the building and the 
underlying soil to a nominal depth of two feet. Overall nearly 2700 tons of PCB contaminated 
material has been removed and landfilled in an EPA approved TSC.A landfill. The entire site 
encompasses 32000 square feet. including the outside parlcin.g lot areas. Sample results 
obtained in accordance with the approved EPA sample protocol show that, with the exception 
of an isolated area (about 500 sq ft) inside the building, the site meets the clean-up criteria for 
PCB. During closure activities. this small isolated area was discovered to be contaminated with 
both trichloroethylene (TCE) and PCB. About 500 tons of the removed soil underlying this 
area was treated to remove TCE prior to landfilling. This activity has been completed. but not 
all sample results under the established protocol for TCE and PCB meet the clean-up criteria at 
the bottom of the excavation some twenty feet below the original floor. Safety concerns and 
structural risks to the building limited the practical extent of the excavation. 

Unison has developed and conducted the enclosed formal site study and risk 
assessment to address the possible impact of the small amount of residual contamination that 
remains in the isolated area about twenty feet below the original grade level of the site. As 
detailed in the report. site remediation as currently completed eliminates any significant health 
and em.ironmental risk related to the presence of residual TCE or PCB. Theretore. the 
attached "Baseline Risk Assessment and Groundwater Quality Report" is being submitted by 
Unison to EPA for consideration in gaining final Agency approval for closure and release from 
the requirements tor financial assurance. 
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Your prompt attention to this submittal is appreciated. Unison would be willing to 
meet with appropriate EPA representatives to discuss any aspects of the risk assessment or the 
closure status in general. Please direct any questions or requests to me at 704-541-4430. 

Copies: Robert Jackson, US EPA VII 
M.S.Liggatt, Unison 
D.H. Ott. Unison 

p~ 
R.A.Ream 
Vice President of Operations 
Unison Transformer Services, Inc. 
P.O.Box 471008 
Charlotte, NC 28247 
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SUMMARY OF FINDINGS 

l.i'NISON Transformer Services, Inc., entered into a facility operating agreement with Envirosure, Inc., on July 28, 
1988. UNISON operated this transformer decontamination and reclamation facility from 1988 to 1991 in the 
Fairfax Industrial District of Kansas City, Kansas. As part of closure, UNISON conducted remediation activities to 
excavate and landfill approximately 2200 tons of soil and asphalt which was contaminated with polychlorinated 
biphenyls (PCB). PCB contaminated metal from various equipment and ductwork were removed and landfilled. 
Contaminated soil from the northwest comer of the building was excavated to groundwater level (about 20 ft below 
ground surface) and removed. Trichloroethylene (TCE) and PCB contamination from this area of the facility is 
believed to have occurred from 1983-1986, before UNISON operated the facility and chemical storage and 
handling facilities were upgraded. A small amount of contaminated soil in the northwest comer could not be 
excavated safely due to site limitations. The groundwater quality at the site was investigated for chemical 
contamination after PCB and TCE contaminated soils were found to go to the water table. UNISON contracted 
with ERM - Rocky Mountain, Inc., to conduct the investigation, which consisted of: 

• 1 exploratory boring to determine soil stratigraphy; 
• 4 piezometers to give a preliminary indication of groundwater gradient; and 
• 6 monitoring wells to determine chemical distribution. 

The site is located in the Missouri River floodplain. The topography is dominated by the floodplains and bluffs of 
the Missouri River. The first bedrock is made mostly of shales and is about 70 ft thick at the site, rendering it 
relatively impermeable. No faults are found in the area. The soils at the site are alluvial in nature and can be 
broken down into three regions: 

• Upper 40% of vertical profile - silt, clay, and very fine sand; 
• Middle 40% - medium sand with interlayers of silt and coarse sand; and 
• Lower 20% - coarse sand and gravel. 

Findings indicate that TCE has dispersed from the source to the property boundaries, primarily eastward, in the 
direction of groundwater flow. The measured groundwater gradient is 4.0 feet per mile (0.076 %). Within 120ft 
of the source, TCE concentrations diminish to approximately 1% of the highest values. The observed detection of 
PCB in the groundwater is not conclusive, as the samples were not filtered prior to analysis, and the small 
concentrations (max. 0.023 mg/L) may be due to PCB sorbed to soil particles in the sample water. Decreased 
chemical concentrations in the deeper wells indicate little vertical migration of these chemicals. No free phase 
material was found. 

The only credible exposure pathway to subsurface contamination was found to be water ingestion. Fate and 
transport modeling was used to assess the risk to human health from PCB and TCE in the groundwater. The 
conservative estimates of the aquifer properties used in the fate and transport modeling have a basis in the data 
collected and the groundwater models developed at or near the Fairfax District. Because groundwater ingestion 
was found to be the only credible exposure pathway, the Maximum Contaminant Level (MCL) for PCB (0.0005 
mg/L) was used to present a conservative estimate of groundwater contamination. The MCL for TCE (0.005 
mg/L) was used to define the TCE groundwater plume. 

Even under the many conservative assumptions and scenarios for contaminant transport, groundwater 
contamination is predicted to not impact human health or the environment. The forward edge of the modeled TCE 
plume, defmed by the 0.005 mg/L line, will not move beyond 150m (500ft) from the source before completely 
dissipating. Both modeling and field data indicate that PCB will not migrate beyond the immediate source area. 

The entire Fairfax District is zoned as Heavy Industrial and is likely to remain so in the future. There are no 
residential areas within the Fairfax District, and no groundwater from the Fairfax District is used for municipal 
purposes. Despite highly conservative assumptions and scenarios for exposure, no chemical contamination is 
predicted to reach or otherwise impact a receptor now and into the future. Site remediation as currently completed 
has substantially eliminated health and environmental risk related to the presence of TCE or PCB. 
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1.0 INTRODUCTION 

This report documents the site investigation and risk assessment of the 3126 Brinkerhoff Road 

site in Kansas City, Kansas, for the purpose of determining remedial strategy. Objectives include: 

• determining levels and distributions of chemicals in the subsurface, 

• assessing risk from such chemicals, and 

• presenting basis for decisions regarding further remediation. 

The topics presented in this document are outlined below. Each Section begins with a short 
summary of its contents. 

Section 

2 
3 
4 
5 
6 
7 
8 
9 
10 

Subject 

Site Description & Facility History 
Local Geology 
Local Hydrology 
Site Groundwater Investigation 
Chemicals of Concern 
Contaminant Transport Analysis 
Current & Future Land Use 
Risk Characterization 
Conclusions 

I References, Tables, Figures, and Appendices are found behind the text in separate sections. 
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2.0 SITE DESCRIPTION AND FACILITY HISTORY 

UNISON Transformer Services operated a transformer decontamination and reclamation facility 

from 1988 to 1991 in the Fairfax Industrial District of Kansas City, Kansas. As part of closure, 

approximately 2200 tons of PCB contaminated soil and asphalt from the building and parking lot 

areas were excavated and landfilled. PCB contaminated metal from various equipment and 

ductwork were removed and landfilled. Contaminated soil from the northwest comer of the 

building has been recently excavated to groundwater level and removed. TCE and PCB 

contamination from this area of the facility is believed to have occurred long before UNISON 

operated the facility. 

This section will outline the history of operations at the facility and provide a synopsis of the 

remedial activities that have taken place and the present situation. 

2.1 Settin~ 

UNISON Transformer Services, Inc. (hereafter referred to as UNISON) has leased the facility at 

3126 Brinkerhoff Road since 1988. Located in the Fairfax District of Kansas City, Kansas, the 

facility is surrounded by industry in all directions. Figure 2-1 indicates the location of the facility 

in the Fairfax District. To the south, the facility shares the same building structure with a 

segregated warehouse operated by Central Solutions, Inc. The parking lot and loading area 

borders Central Solutions' production facilities and offices to the north. Brinkerhoff Road and a 

Union Pacific Railroad spur border the property to the east and west, respectively. A to-scale 

map of the facility is shown in Figure 2-2. The property is roughly 32,300 sqft (190'x170') or 

about 0. 7 5 acres. 

2.2 History of Operations 

Resulting from chemical handling practices prior to UNISON operation, PCB and TCE 

contamination at the site is believed to have occurred between 1983 and 1986. 

The main business of the facility for the last decade has been decontaminating electrical 

transformers which used fluids containing polychlorinated biphenyls (PCB) and reclaiming the 

2-1 
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clean metal parts. Trichloroethylene (TCE) was used as a degreasing solvent to clean the metal 

parts. Several thousand gallons of TCE were used, recycled, and stored on site. TCE was stored 

in a large above ground tank just inside the northwest comer of the building and was used in a 

"triple-sump" degreasing operation in the present "pit" area. The triple-sump involved the 

1 transformer parts being washed in three consecutively cleaner solutions of TCE. After flowing 

through the sump area, TCE was redistilled. 

From 1983 to 1986, before UNISON was involved with the operations, reported deficiencies in 

handling of TCE resulted in spills and leaks. Transformer decontamination started with pilot 

operations in early 1983, and full-scale operations in June 1984, when an interim permit to handle 

PCB was granted to EIES (Environmental International Electrical Services, Inc.). In August 

1986, EIES overhauled and improved its chemical handling process and storage apparatus. The 

inside and outside of the facility were "surface" cleaned for PCB, new containment systems were 

installed, and mass balances on TCE were done regularly. After August 1986, it is unlikely that 

TCE was introduced to the subsurface. 

Distillation units were installed in April 1988 to recover and recycle TCE in the process. 

UNISON obtained operating rights from EIES in 1988 and completed the commercial re­

permitting process in late 1989. The facility operated on a limited basis until1991, when it was 

shut down and decommissioned. No known spill or leak incidents were reported during the 

period of UNISON operation. Site clean-up activities relating to closure have been on-going 

since 1992. 

2.3 Remediation by UNISON 

UNISON originally contracted with USPCI for soil removal and disposal and started remediation 

in December 1992, after the unit was shut down. PCB contaminated concrete from the floor of 

the building and the underlying nominal 2 feet of soils were excavated and disposed of in a TSCA 

permitted landfill. The walls and ceiling were sandblasted, and the residual dust was vacuumed 

from the interior surfaces. Approximately 2200 tons of PCB contaminated soil and asphalt from 

the parking lot areas were excavated and landfilled. PCB contaminated metal from various 

equipment and ductwork were removed and landfilled. 

During interior soil excavation in early 1993, an area of soil below the floor, approximately 50ft 

by 10ft, was determined to be contaminated by TCE as well as PCB. The area is located along 
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the west wall, in the northwest comer of the building. Soil sampling indicated contamination to 

10ft below the footer of the building. UNISON contracted with Westinghouse Remediation 

Services, Inc., to excavate the PCB contaminated soil, and treat the soil ex-situ to remove TCE to 

acceptable levels prior to landfilling. To preserve the physical and structural integrity of the west 

wall of the facility, soil was excavated in "cells", down to a fmal nominal depth of 13ft below the 

building footer. Figure 2-2 indicates the location of the contaminated area as well as the size and 

placement of the cells. 

Upon excavation, the soil was treated by vapor extraction systems in truck roll-off bins to remove 

the TCE below a level of 5.6 mg/kg in the soil. Upon meeting the criteria, the soil was disposed 

of in a RCRAITSCA landfill. Only one soil batch did not meet the TCE standard within the 90 

days allowed for temporary storage without a RCRA permit, and it was incinerated prior to 

landfilling. 

The late summer Midwest flood of 1993 temporarily delayed soil removal procedures. At the 

time, an initial cell was excavated to approximately 6 ft below the footer of the building, and 

groundwater was observed to a height of 4 ft below the footer. The descent of the groundwater 

was predicted, based on site observations and at the Missouri River, in order to reinitiate safe 

excavation of the cells. Figure 2-3 shows the elevation of the groundwater with time, along with 

a similar plot of the level of the Missouri river. 

Cell excavation finally extended to a nominal 13 ft below the footer (approx. 19 ft below typical 

grade surface). Westinghouse consulted with Alpha-Omega Geotech lnc., who strongly advised 

that excavation beyond 13 ft below the footer be avoided and that efforts be taken to stabilize the 

I foundation. Alpha-Omega stated that digging near the groundwater level could cause the 

immediate failure of the cell walls, undermining the structural integrity of the footer of the facility. 

I 
I 
I 
I 
I 
I 

The letter from Alpha-Omega is included as Appendix A. 

In March 1994, three cells were sampled for both PCB and TCE in accordance with sampling 

protocol and clean-up criteria. Analyses by EPA and UNISON, revealed that the cells did not 

meet the PCB criteria ( <10 mg/kg - 95% UCL) but did pass the TCE criteria ( <60 mg/kg- 95% 

UCL). Table 2-1 shows the results of that sampling event. UNISON was faced with the 

immediate decision of attempting further soil removal (due to PCB), which was not advised due 

to both structural and technical difficulties, or leaving a small amount of contaminated soil, some 

20ft below the original concrete floor. Limited sampling indicated that PCB contamination 

extended no more than 18 additional inches. UNISON elected to backfill and stabilize the cell 
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openings, in order to avoid the imminent risk of a safety incident or property damage, and leave a 

small amount of PCB contaminated soil buried in place beneath 19 ft of clean soil fill and a new 

concrete floor. 

2.4 Present Course of Action 

Contaminated soil removal has been completed in the pit area to a nominal depth of 13 ft below 

the building footer. Some complications have developed underneath the northwest comer of the 

building. The structure needed to be temporarily supported by a cantilevered steel beam during 

excavation, and the clean fill material eroded to some extent, allowing some settling of the 

building structure. Actions are underway to secure and correct this situation. 

Based on historical and physical evidence, UNISON believes the pit area to be the sole source of 

TCE related contamination. TCE traveled downward and contaminated the groundwater in a 

localized area directly beneath the building. Two shallow groundwater wells (PZ-1,-2) were 

installed in January 1994, to determine if there was a spread of TCE. TCE was found directly 

north of the building (170 mg!L) and at much lower levels near the southeast comer (0.340 

mg!L). These findings prompted a May 1994, groundwater investigation, which is discussed fully 

in Section 5.0. 

This risk assessment is intended to answer questions on the health and environmental impacts that 

result from: 1) leaving a small quantity of contaminated soil in the subsurface; and 2) the 

migration of any PCB and TCE in the groundwater. 
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3.0 LOCAL GEOLOGY 

The Brinkerhoff Road site is generally situated in the Central Lowlands Physiographic Province 

and more specifically in the Missouri River floodplain. The topography is dominated by the 

floodplains and bluffs of the Missouri River. The flrst bedrock is the Pleasanton Group, which is 

made mostly of shales and about 70ft thick at the site, rendering it relatively impermeable. No 

faults are found in the area. The soils at the site are alluvial in nature and can be broken down 

into three regions: 

• Upper40% ofvertical profile- silt, clay, and very flne sand; 

• Middle 40% - medium sand with interlayers of silt and coarse sand; and 

• Lower 20% - coarse sand and gravel. 

This section discusses the regional and local physiology, bedrock, and soils. 

3.1 Re~nal Physiomphy 

The Kansas City region is located in the Central Lowlands Physiographic Province and lies on the 

boundary between two sub-provinces: the Dissected Till Plains Subprovince to the north and the 

Osage (scarped) Plains Subprovince to the south (Figure 3-1). The boundary between the two 

sub-provinces is approximately either side of a general east-west line formed by the Kansas River 

(south of the Brinkerhoff Road site) and the Missouri River, east of its junction with the Kansas 

River (Jewett, et. al.,1965). 

The Dissected Till Plains Subprovince consists of rolling topography formed on the earliest glacial 

(Kansas and Nebraskan) tills and outwash, as well as later loess (post-glacial aeolian silt) deposits. 

Sufficient time has elapsed that later post-glacial stream activity has dissected and eroded the 

surface, and few glacial features remain. Where severe erosion has occurred in the uplands along 

major rivers, the landscape may be extremely hilly, with exposed bedrock and sharp relief. The 

Dissected Till Plains generally dominate the topography north of the Kansas River in the 

immediate site region (Zavesky and Boatwright, 1977). 

The Osage Plains Subprovince consists of low relief, gently rolling hills and plains formed by 

stream erosion of interbedded Pennsylvanian shale and limestone bedrock. The hills are shallow 

escarpments (cuestas) of resistant limestone while the wide valleys are softer shale. The width of 

the cuestas and valleys is controlled by the thickness of the individual rock units and the angle of 

3-1 
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dip. The Osage Plains form the dominant topography south of the Kansas River in the region. 

The Missouri River floodplain exhibits alluvial topographical features distinct from those of the 

Dissected Till Plains and Osage Plains Subprovinces. The Missouri River is in a mature stage of 

development with a wide floodplain, long meander belts, and related features such as abandoned 

channels, meander scars, and natural levees. The Missouri has an overwide floodplain and the 

alluvial deposits are unusually thick compared to expected values based on volumes of water and 

the size of the existing channel. The size and depth of the alluvium filled valley apparently is due 

to the large volumes of glacial meltwaters and sediments carried by the pre- and post-glacial 

ancestral Missouri River (Simms, 1967). 

The Missouri River, and the ancestral Kaw River, appear to have occupied nearly the same valley 

since the latest regional glaciation. The Kaw River valley contains thick, near-surface glacial 

lodgement tills south of the site. Outwash and tills have been found beneath the Missouri River 

alluvium indicating the pre-glacial age of the river system. The Kansan glacial advance(s) 

apparently forced the pre-glacial Missouri system to flow south of the present bluffs and then 

easterly, before it rejoined the main channel in eastern Jackson County, Missouri. A north-south 

trending glacial debris filled valley crosses Kansas City and Kansas uplands, just west of the site. 

In the post-glacial period, the Missouri River reoccupied its former (and present-day) valley 

(O'Connor and Fowler, 1963; Jewett, et. al., 1965). 

3.2 Re~onal Soils 

Soils in the region vary greatly in composition and origin. An east-west line paralleling the 

Kansas and Missouri River valleys marks the division between the physiographic subprovinces 

and forms a rough division between the glacially-derived regional soils to the north, and the 

predominantly residual and colluvial soils to the south (Figure 3-1). Glacial tills and outwash 

materials are common in the uplands north of the Missouri River and immediately south of the 

Brinkerhoff Road site (Figure 3-2), whereas residual soils dominate south of the Kansas River. 

The two rivers generally have thick alluvial deposits resting either on bedrock (Figure 3-3) or on 

glacial lodgement till or outwash. Loess occurs as thick deposits, veneering the bluffs adjacent to 

the rivers, but it tends to thin rapidly away from the rivers. 

The glacial deposits north of the Kansas River vary from clay lodgement tills, predominantly low 

and highly plastic clays (CH, CL), to coarse sand-gravel (SP, GP) outwash materials. These 
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deposits originated during the Kansan and possibly the Nebraskan glaciation. Later glaciers did 

not advance as far south as the Kansas City area. Glacial tills and outwash materials have been 

encountered in deep borings in portions of the Missouri and the Kansas River valleys, and at sites 

south of the Kansas River; thus, indicating isolated lobes of the Kansan glaciers probably surged 

south ofthe ancestral river valley (Feder,1974; O'Connor,1971). 

Alluvium is present in the major river floodplains in the region. The alluvium generally consists of 

cohesive highly plastic clay and low plastic clay and silt (CL,CH,ML) and very fine-grained 

granular silty-sand (SM) soils overlying progressively coarser deposits (SP,SW) (Figure 3-3). In 

most areas, extremely coarse-grained materials (coarse sand and gravel, and boulders deposits 

designated as SP, GP, OW) are found immediately above bedrock. In smaller streams and rivers, 

residual low and highly plastic clay (CL, CH) soils often are found between the alluvial or 

colluvial valley fill material (SP,GP) and the bedrock (KCK,1986; Layne-Westem,1984). 

Loesses (low plastic clayey silts- ML) and weathered loesses (CL/ML) were formed from wind­

blown silts carried from the front of the glaciers, as they melted, or from the sediment choked 

river valleys. The silts were deposited by the wind in thick layers along the bluffs closest to the 

rivers and in progressively thinner deposits further away from the sources (Zavesky and 

Boatwright, 1977). 

3.3 Re~onal Bedrock 

The near-surface and exposed bedrock units in the site region are part of the lower and middle 

Pennsylvanian-aged rocks. The regional bedrock pattern is controlled by the Forest City Basin, 

centered about 50 miles north-northwest of the site (US ACE, 1979). General regional dips are 

shallow (<1 °) towards the center of the basin and away from the immediate Kansas City area, in a 

northward direction; thus, progressively younger rocks are exposed towards the center of the 

basin. 

Mississippian and older Ordovician and Cambrian rocks lie below the Pennsylvanian. The 

Mississippian outcrops well to the south of the near-site region in southwestern Missouri and 

southeastern Kansas. These are oldest exposed rocks in the region. The Mississippian rocks are 

chiefly dolomites and limestone with some major chert zones. The Cambro-Ordovician units are 

predominantly dolomite with some sandstone and occasional shale beds (O'Connor,1971). 
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The Pennsylvanian rocks in the region are divided into eight geologic Groups. The regional 

Groups, in order from youngest to the oldest, are the Shawnee, Douglas, Lansing, Pedee, Kansas 

City, Pleasanton, Marmaton, and the Cherokee. A generalized regional stratigraphic column for 

the Pennsylvanian is presented in Table 3-1, and a near-region geologic map is presented in Figure 

3-4. 

Lansing, Douglas, and Kansas City Group rocks dominate the uplands north and south of the 

River in the area of the site. Portions of the Kansas City, Pleasanton, and Marmaton Group rocks 

form the bedrock beneath the glacial and thick alluvial deposits in the river valleys. Progressively 

older Pleasanton, Marmaton, and Cherokee Group rocks are exposed in the uplands in the region 

to the east and southeast, whereas the progressively younger rocks are exposed to the north and 

west of the site. 

The Cherokee and Marmaton Groups are present in the subsurface throughout the region, but 

outcrop only well south and east of the area. The Cherokee Group consists of a succession of 

thick clastic sediments, predominantly sandstone and shales with some interbedded siltstones, 

underclays and coal beds. The overlying Marmaton contains a series of interbedded shales, 

sandstones, underclays, coal, and limestones. 

The Pleasanton Group outcrops in the southern and eastern sections of the region and forms the 

bedrock surface under much of the Missouri River floodplain, east of the site. With a few 

exceptions, the bulk of the Pleasanton strata are clastic materials. Shales and claystones dominate 

the sequence in the immediate site area, but sandstones are found to the east of Kansas City. 

Minor limestones occur throughout the sequence. The Pleasanton Group is over 120 ft thick in 

portions of the region, but thins rapidly north and west of the site. (Figure 3-4). 

The Lansing and Kansas City Groups form the bedrock surface on the bluffs and in the uplands, 

both north and south of the Missouri River, in the immediate site area. The Kansas City Group 

consists of a series of interbedded shales and limestones forming repetitive cyclic sequences 

(O'Connor, 1971). Limestones dominate the lower portion, and shales form the bulk of the upper 

half of the group. Occasional sandstone units are found within or replacing the shales near the top 

of the sequence. The Kansas City Group varies from 250 to 280 ft thick in the immediate site 

area (O'Connor, 1971). The Lansing Group has lithologies and sequences similar to the Kansas 

City Group. The Lansing consists of cyclic sequences of limestones and shales with some coarse 

sandstones and conglomerates. The Lansing outcrop zone is to the west of the central Kansas 

City area (Figure 3-4 ). 
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Pedee, Douglas, and Shawnee Groups occur above the Lansing. These units form the upland 

bedrock surface to the west and north of the site. The Shawnee Group consists of cyclic 

sequences of limestones and shales with some coarse sandstones and conglomerates similar to the 

Lansing and Kansas City Groups. The Pedee and Douglas are predominantly bedded shales and 

siltstones with occasional coarse clastics (including channel sands) and some limestones. In the 

immediate area, the Lansing and Pedee Groups are each some 60 feet thick, the Douglas Group 

ranges from 110 to 150 feet, and the Shawnee Group is approximately 250 feet thick. 

Faults are relatively rare in the Kansas City region but are present in the pre-Pennsylvanian rocks, 

well below the uppermost bedrock at the site. Complex faulting, associated with down-dropped 

blocks from pre-Pennsylvanian cavern collapse, is present in the southern part of the Kansas City 

region, but none have been reported in the immediate site area. Jointing is especially well 

developed in the numerous limestone units in the stratigraphic sequence and, to a lesser degree, in 

the shales of the Pleasanton and Kansas City Groups. The majority of joints tend to be near 

vertical, and strikes vary from northeast to northwest, across the region. 

3.4 Site and Near-Site Bedrock 

A major channel of the ancestral Missouri River flowed west to east, crossing the Fairfax District 

south of the present Missouri River channel in a concave crescent shaped trough. A bedrock 

topographic map is presented in Figure 3-5 (Simms,1967; and Neyer, et. al.,l985). 

The bedrock surface is wide with low relief, at a mean elevation of approximately 650 ft msl with 

steep side walls at the edge of the valley. Imposed on this bedrock surface is a deeper channel 

representing the ancestral Missouri River, which eroded a deep, moderately steep walled trough in 

the bedrock surface to elevations on the order of 600 ft msl. The boulder filled portion of this 

channel is at about 640ft msl and is roughly 3,000 feet wide (Figure 3-6) (Simms,1987). The 

center of this channel is approximately 2,000 feet northeast of the site at its nearest approach. 

The Kansas City Group forms the valley walls of the present Missouri River, and the Pleasanton 

Group forms most of the wide, low-relief bedrock surface and the ancestral Missouri channel 

(Simms,l967; and Jewett, et. al.,l965). 

The bedrock beneath the site is composed predominantly of Pleasanton Group rocks (Figure 3-4 ). 

Determination of bedrock formations and conditions in the site and near-site area are based on 
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bedrock elevations derived by Simms (1967); Neyer, et. al. (1985); boring logs presented in the 

bid specifications for the City of Kansas City, Kansas (KCK, 1986); regional compilations by the 

Corps of Engineers ( 1979), and the Trans-Missouri Tunnel to the east of the Missouri River 

(Woodward-Clyde, 1990a and b). 

Minor limestones and sandstone strata occur throughout the Pleasanton; however, shales and 

claystones dominate in the immediate site area. Borings penetrating the bedrock in the Fairfax 

District indicate Pleasanton rocks in the near-site vicinity are gray shales or sandy shales with 

some pure sandstone interbeds. A boring 300 ft west of the site intersected very hard gray 

limestone at the bedrock surface at 640 ft msl. A boring 600 ft to the northwest had light blue 

gray shale and sandstone at 641 ft msl, and a boring 600ft southwest of the site had gray, carbon 

bearing shale at 646ft msl. (Layne Westem,1984; KCK,1986; and Fishel,1948) 

Based on nearby bedrock elevations and a 95 ft thickness of the Pleasanton Group, about 25 ft of 

the Group was eroded by the ancestral Missouri River, and 70 ft thus remain beneath the site 

(Hasan, etal.,1988; Woodward-Clyde,1990a,b). Logging conducted in North Kansas City, east 

of the Missouri River, indicate that the Pleasanton Group rocks are relatively impermeable. 

Groundwater in this strata is carried primarily through joints in the limestone and coarse clastics 

or along bedding planes between distinct lithologic units (SCS, 1990). 

3.5 Site and Near-Site Alluvial Sediments 

The Missouri River deposits rather than erodes sediment, and it flows in a valley that is far larger 

than would be expected for a river this size. Deep, early Pleistocene channels cut into the 

bedrock were filled by glacial deposits and covered by Missouri River alluvium (Simms,1967; 

O'Connor,1971; Jewett, et al.,1965). The deep ancestral Missouri River channel flowed in an 

easterly direction to a point northeast of the site and then turned south to its junction with the 

ancestral Kansas (Kaw) River (Simms,1967). This ancestral channel cut across the central 

portion of the Fairfax District within 600 feet of the site. 

The division of Missouri River sediments into three zones applies also to the Fairfax District 

(KCK,1986): 

• An upper cohesive soils zone of silt, clay, and very fme silty sand; 

• A middle zone of fine to medium sand; and 

• A lower coarse sand and gravel zone. 
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The near-site area appears to have greater vertical variability and substantially more fine grained 

sediments at depth than were recognized elsewhere in the Missouri River alluvium (Crabtree and 

Malone, 1984; SCS Engineers, 1990). 

Poorly graded sediments are most common in the Fairlax District. Approximately 20% of the 

vertical sediment profile is coarse-grained sands and gravel; 40% is medium-to coarse-grained 

sands with some fine fraction; and 25% is very fine grained interbedded sands and silts. The 

remaining 15% consists of surficial deposits of silts, clays and very fine-grained silty sands 

accompanied by fill (KCK,1986; Layne-Western,1984; Fishel,1948). 

The uppermost zone of the natural alluvial profile is obscured by construction, excavation, fill 

placement activities at the site. It consists of intermixed clays and silts with some very fine­

grained silty-sand lenses (ML, CL and SM). The clays are generally low to medium plastic clays, 

grading into clayey or sandy silts and very fine silty sands. Fill and concrete has been placed over . 

the natural soils to attain present grades. On site, the upper zone varied in thickness from 12 to 

18ft and is reported to vary from 5 to 35ft elsewhere in the Fairlax District (Fishel,1948; Corps 

ofEngineers,1979; KCK,1986; and Layne-Western,1984). No increase in grain size with depth 

was noted at Boring S-1 at the site, although such grain size increases are common in the Fairlax 

District (Jewett, et. al.,1965; Fishel,1948). 

The poorly graded middle zone materials at the site contain clay seams, fme sand and gravel 

lenses, and organic residue (lignite or decayed wood) deposited in the sand. These features are 

common in the sand deposits throughout the near-site Fairlax District. The medium grained sands 

at S-1 went from 12 to 58 ft deep. Fine granular material and medium sands comprised more than 

50% of the sequence at S-1. This percentage is somewhat higher than others noted in Fairfax 

District boring logs (Fishel,1948; Corps ofEngineers,1979; KCK,1986). 

The lower alluvial zone, consisting of coarse sand with fine to coarse gravels, was encountered 

only at the base of Boring S-1 at a depth of 58 ft. The gravel content of the lower zone typically 

ranged from ranges from 20 to 50 percent in Fairlax District. 
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4.0 LOCAL HYDROLOGY 

Three basic types of aquifers are present in and around the Kansas City area: upland soil aquifers; 

shallow and deep bedrock aquifers; and alluvial aquifers. Of these, the alluvial aquifer system of 

the Missouri and Kansas rivers is the most important, as it has the highest yields, transmissivities, 

and storativities of any regional aquifers. The groundwater beneath the Brinkerhoff Road facility 

is part of the Missouri River alluvial aquifer. The conservative estimates of local aquifer 

properties used in the fate and transport modeling have a basis in the data collected and the 

groundwater models developed at or near the Fairfax District. 

This section discusses the regional and local aquifers and gives estimates of aquifer properties at 

the Brinkerhoff Road site, based on results from other local studies. 

4.1 Re~onal Hydro~eolo~ 

Several diverse groundwater regimes are present at the regional level in the site area. The 

groundwater domains include generally perched upland soil aquifers, multiple bedrock aquifers, 

and the alluvial aquifers of the Missouri and Kansas Rivers and their tributaries (O'Connor, 1973; 

SCS, 1990). 

4.1.1 Regional Upland Soil Aquifers 

Upland soil aquifers are generally found in the glacial tills and outwash materials in the region 

north of the Missouri River and in the colluvial and residual upland soils south of the river. These 

soil aquifers are mostly thin, perched, unconfmed aquifers with only occasional confining upper 

boundaries. Groundwater yield in the upland aquifers is generally low, on the order of a few 

gallons per minute. 

4.1.2 Regional Bedrock Aquifers 

Groundwater in the regional bedrock occurs in limited shallow zones and deeper regional 

aquifers. The uppermost bedrock aquifers are fresh water shallow perched zones and unconfined 
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or semi-confmed zones. The deep or regional bedrock aquifers occur in the Pennsylvanian and 

Mississippian rocks and in multiple confined zones in the Ordovician and Cambrian rocks below 

the Mississippian. Regional bedrock aquifer characteristics vary considerably. Generalized 

bedrock aquifer water quality and yields are presented in Table 4-1. 

Typically, shallow bedrock aquifers are found in the clastic strata or in the fractured limestones of 

the Kansas City or overlying Shawnee, Douglas and Lansing Groups, or in the granular 

sedimentary rocks of the Pleasanton, or carbonate rocks in the lower Pennsylvanian, underlying 

the Kansas City Group (O'Connor,1971). These perched bedrock aquifers are limited in area and 

in thickness and generally have lower confining shale layers. Multiple perched aquifers may be 

present in vertical profiles through the lower (clastic) portions of the lower Douglas Group, in the 

Pedee Group channel sandstones, and in the lower portion of the Kansas City Group. Recharge 

to these perched bedrock aquifers is from upland rivers and streams, precipitation infiltration 

through the overlying soils, or leakage from shallow soil or bedrock aquifers to the lower perched 

zones. Shallow aquifer groundwater generally is potable, but exploitation for other than domestic 

or limited agricultural use has been rare in the region because of extremely low recharge rates. 

In western Missouri and eastern Kansas the Mississippian and Cambrian-Ordovician deeper 

aquifers tend to be saline, i.e., > 1000 mg/L total dissolved solids (IDS). Missouri wells in the 

immediate site region ranged from 16,000 to 41,000 mg/L TDS. Similarly, Missouri wells in the 

Atokan Series and Cherokee Group (lower Pennsylvanian) in the site region ranged from 15,000 

to 31,000 mg/L IDS. In contrast, dissolved solids for shallow wells in the middle Pennsylvanian 

in Johnson County, southeast of the site, ranged from 119 to nearly 5,100 mg/L IDS. 

Near-site aquifer characteristic data for the bedrock aquifers have rarely been published and are 

not generally available. Regional data have been complied from published and unpublished U.S. 

Geological Survey (USGS) and Kansas Geological Survey (KGS) files or private sources. 

4.1.3 Regional Alluvial Aquifers 

The alluvial aquifers are the major groundwater sources in this portion of east-central Kansas and 

west-central Missouri. The alluvial aquifers are contained in the unconsolidated sand and gravel 

materials deposits comprising the past and present alluvial floodplains in the region (Figure 3-3). 

The alluvial aquifers are part of the regional river system composed of the Missouri River and its 

major tributary, the Kansas River. In the near-site area the lower reaches of Jersey, Nearman, 
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Line, and Eddy Creeks form part of the Missouri River alluvial aquifer but are not exploited as 

groundwater sources. 

The sediments comprising the alluvial aquifer in the Missouri River floodplain in the Kansas City 

area consist of three generalized layers. The upper portion consists of cohesive and fine grained 

granular soils, formed primarily as overbank flood deposits. The middle section is made of well 

graded sand, with occasional interlayering of coarse granular or cohesive materials, reflecting 

previous river flowpaths. The lower portion of the sequence is a mixture of coarse sand, gravel, 

and boulders. A general increase in alluvium grain size with depth is well documented in 

published and unpublished data. 

Groundwater is generally unconfmed in the medium to coarse grained alluvial aquifers. However, 

the uppermost unit, consisting of lower permeability very fme-grained or cohesive alluvial 

materials, may produce semi-confined conditions. Studies of aquifer relations in the floodplain in 

the near-site region indicate a lag time in dewatering or saturation of the surficial materials 

compared to the deeper coarse sediments during rising or falling river stages. Regionally, water 

levels in the alluvium average from 5 to 25 feet below ground level. The saturated thickness 

typically varies from approximately 70 to 110 feet. 

Groundwater flow is controlled by groundwater gradient and hydraulic conductivity (GeoTrans, 

1985). Missouri River levels affect local groundwater flow directions (Geotrans, 1985; SCS, 

1990). High river levels, generally in the spring, force inland groundwater flow, and low river 

levels promote groundwater flow riverward. Groundwater flow tends to cross broad river 

meanders in a general downstream direction. 

Alluvium aquifer recharge is from the Missouri River and its tributaries, infiltration from 

precipitation, and streams or impoundments on the floodplain. Recharge from the bedrock 

beneath the alluvium is considered to be minimal in the near site region, but bedrock discharge 

from the bluffs and valley walls is a large source of recharge during falling river stages. 

4.1.4 Regional Alluvial Aquifer Characteristics 

The alluvial aquifers have high hydraulic conductivities and transmissivities compared to bedrock 

and upland soil aquifers. Regional alluvial aquifer characteristics vary considerably between the 

4-3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

river systems and within each system. Generalized alluvial aquifer characteristics are summarized · 

in Table 4-2. 

Pump tests approximately 9 miles downstream at the former Riverfront Landfill (SCS, 1990) 

indicate a specific yield of 0.08 and transmissivities between 29,400 and 30,800 ft2fday. 

Hydraulic conductivities varied from 3.6x10·3 to 1.6x1Q-1 em/sec. Foreman (1979) measured 

hydraulic conductivities near Columbia, Missouri, from 1.97x1Q-1 to 3.87x10-1 em/sec. Crabtree 

and Malone (1984) indicated that hydraulic conductivity results at the Conservation Chemical 

Company (CCC) site, approximately 12 miles downriver of the site, correlated well with sediment 

grain size, as indicated in Table·3-4. They and others (Moraes, 1971, cited by Zatezalo, 1977) 

found a nearly exponential increase in hydraulic conductivity with the downward coarsening of 

the alluvial sediment. Geotrans ( 1985) found that deeper layers have hydraulic conductivity 

values at least an order of magnitude greater than shallow layers. 

Regional data indicate transmissivity values ranging from 6,700 to more than 100,000 ft2fday. 

Storage coefficients range from 2.2x1Q-4 to 0.27 (unitless). Local groundwater hydraulic 

gradients are very low, on the order of0.005 (Crabtree and Malone,1984; Geotrans,1985; Reed 

and Burnett,1985). Foreman (1979) calculated the ratio of vertical to horizontal conductivity to 

be between 2.6x104 and 7.2x1Q-4. 

Geotrans (1985) modeled the alluvial aquifer for the CCC project, downriver from the 

Brinkerhoff Road site. A two layer baseline model was developed for input into detailed 

simulation models. The upper aquifer zone (K1) was modeled as 30 feet thick with a hydraulic 

conductivity of 1x10-2 em/sec. The lower zone (K2) was considered to be 60 feet thick with an 

hydraulic conductivity of 1 em/sec. The model used a 0.4 vertical conductivity to horizontal 

conductivity ratio (Kv:KH) and a storage coefficient of 0.2. A model derived for the Fairfax 

District by Neyer, Tiseo, and Hindo LTD. (Neyer, et. al.,1985) found storativity and infiltration 

values similar to others (Geotrans,1985; Crabtree and Malone,1984; Foreman,1979; and 

SCS, 1990). The Neyer transmissivity values (> 300,000 gpd/ft) were substantially greater than 

those derived by Geotrans (1985), SCS (1990), and Foreman (1979) but were in accordance with 

Crabtree and Malone (1984). The Neyer model components are used as the basis for the aquifer 

characterization of the site area. 
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4.2 Site and Near-Site Alluvial Aguifer 

The alluvial aquifers of the Missouri and Kansas Rivers are the major groundwater sources in this 

portion of east-central Kansas and west-central Missouri. They are contained in the 

unconsolidated sand and gravel deposits comprising the past and present alluvial floodplains in the 

region. The upper portion of the sequence consists of cohesive and fine-grained granular soils. 

The middle section consists of poorly graded sands, with occasional interlayering of coarse 

granular materials. The lower portion of the sequence typically is a mixture of coarse sand and 

gravel. A general increase in grain size with depth is well documented. 

Regionally, water levels in the alluvium will average from 5 to 25 feet below ground level; the 

average saturated thickness typically varies from approximately 70 to 110 feet. The Missouri 

River generally dominates local groundwater flow, as described in Section 4.1. 

Regional alluvial aquifers have high hydraulic conductivities and transmissivities compared to 

bedrock aquifers. The site/near-site aquifer characteristics are generally consistent with regional 

characteristics and are summarized in Table 4-3. Values applicable to the Brinkerhoff Road site 

are presented in Table 4-4. The data are based on the findings of Neyer, et.al. (1985), Fishel 

(1948), Geotrans (1985), and Feder (1974). 

Bedrock: Elevation: Bedrock elevations in the Fairfax District vary considerably due to the 

presence of a deep ancestral river valley. The bedrock elevation directly beneath the site is 

estimated to be approximately 645 ft msl, based on the data presented by Neyer et. al. (1985). 

Alluvium Thickness: The bedrock elevation dictates the alluvium thickness in the relatively 

flat Fairfax District (65-145 ft, 100ft at the site). 

Saturated Aguifer Thickness: Depth of saturation is dependent on the alluvium thickness and 

the Missouri River stage. Average thicknesses in the Fairfax District ( 43-123 feet) and at the site 

(80 feet) are based on historical river levels and bedrock elevations. (Katzman and Luce,1991; 

SCS,1990; Crabtree and Malone,1985) 

Transmissivity: Thirty two wells in the Fairfax District have a wide range of transmissivities, 

from 77,000 to 825,000 gpd/ft, with a median value of approximately 400,000 gpd/ft. Only one 

well was found less than 200,000 gpd/ft. The transmissivity values for the Fairfax District are 
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much higher than other local Missouri River alluvium (Geotrans,1985; SCS,1990; 

Foreman,1979). 

Coefficient of Storau: An average storage coefficient of 0.15, based on the modeling done 

by Neyer, et.al. (1985), is assumed to adequately represent the Fairfax District. This value is 

much greater than other scenarios for the regional alluvial aquifer, in which coefficient values 

ranged from LOx 1 Q-3 to 2.2x lQ-4. 

~ The range in yield for 22 wells in the Fairfax District varied.from 80 to 1580 gpm, with 

an average and median of about 980 gpm. (Fishel, 1948) Thus, an estimated yield of 1000 gpm is 

reasonable for a well at the site. 

Specific Capacity: Values for the Fairfax District ranged from 13 to 375 gpm/ft. The average 

of 60 gpm/ft is a reasonable estimate of specific capacity at the site. 

Penneability: Various near-site area values range from 1072 to 7313 gpd/ft2 

(Neyer,et.al.,1985). Values from fine soils (SM, SP-SM) were estimated in the range of 200 to 

800 gpd/ft2, and granular soils (SP) varied from 570 to 4100 gpd/ft2. A conservative permeability 

estimate of 5000 gpd/ft2 was selected for groundwater modeling at the site, based on an expected 

transmissivity of 400,000 gpd/ft and an aquifer thickness of 80 ft. A reasonable estimate of the 

permeability for the fine grained soils (SM/SP-SM) is 600 gpd/ft2. The value for the coarse 

fraction (SP) was calculated as 6,015 gpd/ft2. 

Hydraulic Conductivity: Few hydraulic conductivity data have been published for the Fairfax 

District; thus, conductivities are derived from permeability data. Values range from 3.6x 10-3 to 

3.8x1Q-1 em/sec for the Fairfax District. The average site hydraulic permeability was estimated to 

be 2.3x1Q-1 em/sec, based on an average 5000 gpd/ft2 permeability. Based on site geology, the 

hydraulic conductivity for the upper portion (ML, SM) of the aquifer is 2.8xl0-2 em/sec, and the 

value the lower portion (SP, GP) is 2.8x 10-1 em/sec. These values are very conservative and 

much higher than those given by Crabtree and Malone (1984). (Table 4-5) 
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5.0 SITE GROUNDWATER INVESTIGATION 

The groundwater quality at the Brinkerhoff Road site was investigated for chemical contamination 

after PCB and TCE contaminated soils were found to go to the water table. The investigation 

consisted of: 

• 1 exploratory boring to determine soil stratigraphy; 

• 4 piezometers to give a preliminary indication of groundwater gradient; and 

• 6 monitoring wells to determine chemical distribution. 

Findings indicate that TCE has dispersed from the source to the property boundaries, primarily 

eastward, in the direction of groundwater flow. The measured groundwater gradient is 4.0 feet 

per mile (0.076% ). Within 120ft of the source, TCE concentrations diminish to approximately 

1% of the highest values. TCE is being transformed to 1,2-DCE, which was also detected in 

several samples, by reductive dehalogenation. The observed detection of PCB in the groundwater 

is not conclusive, as the samples were not filtered prior to analysis, and the small concentrations 

(max. 0.023 mg/L) may be due to soil particles with sorbed PCB in the sample water. Decreased 

chemical concentrations in the deeper wells indicate little vertical migration of these analytes. No 

free phase chemical was found. 

This section details the procedures of the site groundwater investigation and presents the results 

of groundwater analyses. 

5.1 Site Investi~ation 

Hydrogeologic field investigations were conducted by ERM- Rocky Mountain, Inc., in April and 

May of 1994. Field activities included mobilization, site layout, drilling, installation and sampling 

of groundwater monitoring wells, and surveying of the property. Existing data were reviewed, 

and an abbreviated Health and Safety Plan (HSP) was prepared prior to field activity. The HSP 

presented a site description, emergency information and procedures, and specific and general field 

safety procedures. A copy of this plan was kept at the site throughout the field activities. ERM 

and subcontractor personnel were required to read and sign the HSP prior to the field activities. 

The first phase of field work was drilling one 60 ft deep stratigraphic boring (S-1) to determine 

soil stratigraphy and installing two additional piezometers (PZ-3,-4) to determine local 

groundwater head gradient. Six monitoring wells were installed in the second phase to determine 
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the distribution of chemicals in the subswface. Groundwater from the six wells and four 

piezometers were sampled and analyzed. Also, all boring and well locations and elevations were 

surveyed, and these data were incorporated into the site maps. Well and piezometer locations are 

indicated in Figure 2-2. 

5.1.1 Borings, Monitoring Well and Piezometer Installation 

The initial phase of field activities included the drilling of one stratigraphic boring and the . 

installation of two piezometers. 

A 60-foot deep stratigraphic boring (S-1) was drilled near the west-central edge of the site. This 

boring was initially advanced with a 3-7/8 inch fishtail bit using a bentonite-water slurry. The 

boring was drilled with a Gardner-Denver D-50 truck mounted drill rig. Upon reaching a depth 

of 30 ft the boring was reamed and a 4 inch ID steel casing and bentonite seal were installed to 

seal the upper portion of the boring from the lower portion. Drilling resumed through the 30-foot 

steel casing. 

Split spoon soil samples were obtained using Standard Penetration Test (SPT) methods. Samples 

were taken on 24-inch centers to 22ft, and on 18-inch centers below that depth. They were then 

preserved in glass jars and labeled. The boring was logged using the Unified Soil Classification 

(USC) System descriptions of the samples, and observations of drill rig advancement, down­

pressure, and drilling characteristics. Boring logs are presented in Appendix B. 

A small portion of each sample was temporarily placed in a plastic bag and labeled. A photo­

ionization device (PID) was used to measure contaminant levels from each split spoon. The PID 

was used on the head space in each of the plastic bag samples and on the borehole and breathing 

space zones for Health and Safety monitoring. 

Two (2) borings were drilled to depths of 30 feet for the installation of piezometers. One boring 

was in the building at the southwest corner of the site and the second in the northeast corner of 

the site, along the fence line. The borings were drilled with aCME-55 mounted on a Ford tractor 

using 4-% inch ID hollow stem augers. A Teflon plug was used to prevent sands from entering 

the hollow stem augers during the drilling process. These borings were advanced to 

approximately 10 feet below the unconfined groundwater swface. 
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Piezometers (PZ-3 and PZ-4) were installed in each of these two borings. Since the soil materials 

were considered unstable, the piezometers were constructed through the inside of the hollow stem 

augers. The piezometers were made of 2 inch ID, Schedule 40, threaded and flush-jointed PVC 

pipe. The lower 10 feet of each piezometer were screened with 0.01 inch factory-machined slots. 

A flat cup or well point was attached to the bottom of each piezometer screen. Filter material, 

consisting of a fine to medium sand, was placed around the well screen using a tremie. The filter 

pack was installed to approximately 2 ft above the top of the screened interval, and approximately 

2 ft of bentonitic clay seal was placed above the filter. Hydrated bentonite chips or pellets were 

used above the water table. The riser pipe was backfilled with a cement-bentonite slurry to grade. 

A flush-mounted protective steel locking surface casing was placed around the piezometer riser 

pipe and a shallow concrete pad was constructed at the surface around the surface casing. 

Piezometer construction diagrams are presented in Appendix B. 

The piezometers were developed by pumping between ten and twenty well volumes of 

groundwater from each piezometer. Initially, a 2 inch diaineter stainless steel bailer was used for 

purging. Later, a Redi-flow electric pump (1.5- 2 gpm) was used. All development water was 

stored in 55-gallon drums, sealed, and labeled Groundwater levels were measured from the four 

piezometers to determine the placement of subsequent borings and wells. 

Six additional borings were drilled at selected locations within the boundaries of the site. The 

borings were advanced with a truck-mounted Gardner-Denver D-50 truck mounted drill rig, using 

hollow stem augers (4% inch ID) to depths of approximately 30 to 45ft below the grade. To 

compensate for hydrostatic pressures forcing flowing (running) sands into the hollow-stem 

augers, the borings were over-drilled and Teflon knock-out plugs were used. Monitoring wells 

were installed at all six boring locations. Well installation procedures and materials used were the 

same as those used for piezometer installation. 

Wells MW-14A, MW-13A and MW-13B were fmished with flush mounted metal protective 

surface caps and concrete protective pads. Wells MW-llA, 12A and 12B were placed inside the 

building in areas that are expected to receive fill material at a later date. These wells were 

grouted to the present ground surface, and riser pipe was added to extend the wells above ground 

level. When fill material has been added the riser pipe will be grouted to the new floor surface, 

and flush mounted protective caps will be installed. Well and piezometer data are summarized in 

Table 5-1. 

Health and safety monitoring during drilling was done through the use of PID monitoring in the 
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breathing zone, at the well head, on samples, and in the head space of the jarred samples. Field 

work was accomplished using OSHA Level D personal protective equipment (PPE) with the 

exception of the work at the MW -13 cluster. High PID readings necessitated upgrading to Level 

C PPE during drilling and well installation at this cluster. 

Well materials were decontaminated by steam cleaning and wrapped in plastic sleeves prior to 

mobilization to the site. Personnel used disposable plastic gloves during the handling of the well 

materials. The sampling equipment was decontaminated between samples by scrubbing with an 

Alconox-distilled water solution and rinsing with distilled water. Decontamination between 

borings of the hollow-stem augers and sampling equipment was done with high-pressure steam. 

Drill cuttings and sample materials were collected and placed in disposal units on site for eventual 

disposal at an hazardous waste landfill. PPE (gloves, Tyvek suits, etc.) were placed in hazardous 

waste disposal containers in the facility laboratory for later disposal. 

5.1.2 Groundwater Level Measurements 

Ground water depths were measured at all piezometers and monitoring wells with an electronic 

water level meter. The high point on each PVC riser pipe was used as a standard reference, as 

they were surveyed to the nearest 0.01 ft (U.S. Coast and Geodetic Survey datum). Groundwater 

elevations are listed in Table 5-2. 

5.1.3 Groundwater Sampling Procedures 

A single round of groundwater samples was obtained from the wells and piezometers to define the 

extent of contamination by PCB, TCE, and other volatile organic compounds. Pace Laboratories, 

Inc., of Overland Park: Kansas, was hired to do the analyses. 

Each well and piezometer was purged a minimum of 3 well volumes prior to sampling. Well 

volumes were calculated based on wetted well surface, depth and diameter for each well. A Redi­

flow electric pump was used to pump purge water at a rate of 0.5 - 2 gpm to either 55-gallon 

drums or 5-gallon buckets which were emptied into drums. The hoses and pump were 

decontaminated before use at each well. The purging continued until the physical measurements 

of the purge water (conductivity, pH and temperature) had stabilized within a 10 percent range. 

Personnel wore latex surgical gloves when handling the pump and purging equipment. 
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A stainless steel, two-inch diameter bailer was used to sample each well. The first bailer of water 

obtained from any given well was used to fill the volatile organic compound vials. No air bubbles 

were permitted in these vials. Subsequent volumes of water were used to fill the vials for PCB 

analyses. Appropriate preservatives had been placed in the sample containers by the laboratory 

prior to shipment to the site. 

The stainless steel bailer was decontaminated between each well using alconox-distilled water 

solution and distilled water rinses. The bailer rope and surgical gloves were discarded between 

sample points. The decontamination water was collected and disposed of with other 

decontamination water. PPE and bailer rope were placed in hazardous waste disposal containers 

in the facility laboratory for later disposal. 

One set of laboratory supplied trip blanks and one set of duplicate (blind) samples were analyzed 

as part of the overall project quality assurance/quality control program. The sample containers 

were sealed, labeled, and enclosed in self-sealing (zip-lock) polyethylene bags. Sample label 

designations were based on the well or piezometer number with the exception of the field 

duplicates (MW-13B) which were given an arbitrary number (MW-15A) in sequence with the 

total number of wells. 

The bagged sample vials were shipped in coolers, packed with vermiculite, and topped with 

frozen packets of"blue ice". The coolers were sealed, labeled, and transported to Pace 

Laboratories by ERM personnel. Each cooler was accompanied by a chain-of-custody form 

signed by the sampler, transporter, and laboratory personnel. 

5.2 Site/Near-Site Groundwater Gradient and Flow 

Groundwater elevations varied from 727.50 to 727.64 ft msl across the site. The measured 

groundwater gradient is 4.0 feet per mile (0.076 %) to the east (Figure 5-1). This compares 

favorably with gradients presented in the literature of four to five feet per mile (SCS 1990; Fishel, 

1948). 

Groundwater flow data for the Fairfax District are not available. Groundwater velocity was 

calculated using the Wenzel formula (Fishel, 1948) for fine silty materials and sands: 
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v =[(permeability in g/d/ft2)(gradient in ft/mi)] + [(395)(porosity in%)]. 

Velocities ranged from 0.2 ft/day for silts to 2.0 ft/day for sands, based upon conservative 

estimates of the permeability for the deeper, coarser part of the aquifer. Average velocities for the 

Fairfax District based on maximum and minimum values for permeability and gradient were 

calculated to be 4.2x1Q-3 ft/day for silty units and 3.70 ft/day for sands and gravels. These 

compare well to velocities of 5x1Q-2 ft/day for silts and 1.3 ft/day for sands for the Fairfax 

District. (Fishel, 1948) 

Groundwater velocity will vary with depth because of changes in grain size and hydraulic 

conductivity. It will be greater in the sand than in the interbedded silts and clays. The velocity, 

direction, and gradient of the groundwater will also vary with the time of the year, as the Missouri 

River level changes. (GeoTrans,1985; Foreman,1979; SCS,1990; Katzman and Luce,1991). The 

position of recharge and discharge points will control local gradients, as mounding will occur 

where runoff is directed to drainage swales and man-made conduits. These factors may exert a 

temporary influence on gradients in the immediate vicinity of the site. 

A generalized flow map has been constructed, based on flow directions constructed perpendicular 

to the potentiometric contours for the Fairfax District (Figure 5-1). The potentiometric contour 

positions are based on patterns observed during year-long monitoring of Missouri River/alluvial 

aquifer interaction at the Riverfront Landfill site, ten miles downriver from the Brinkerhoff Road 

facility (SCS, 1990; Katzman and Luce, 1991). Based on the Riverfront example, groundwater 

flow across the site is generally to the northeast, changing to a more easterly direction with 

increasing river underflow. This correlates well with the barely perceptible easterly gradient 

measured at the site. Potentiometric surface and groundwater flow across the site are presented 

in Figure 5-2. 

5.3 Analytical Results 

The ten on-site wells and piezometers were sampled and analyzed for volatile organic compounds 

(VOCs) (method 8240) and PCB compounds (method 8080/608) by Pace Laboratories. 

Only two VOCs, trichloroethylene (TCE) and 1,2- dichloroethylene (1,2-DCE), and two PCBs, 

Aroclor 1242 and Aroclor 1260, were detected in some of the groundwater samples. Method 

detection limits varied from sample to sample, depending on the compound concentrations. The 
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analytical results and quality control data are presented in Appendix C. Table 5-3 summarizes the 

results by sampling point. 

TCE was detected at levels ranging from 0.088 mg/L to 670 mg/L, and 1,2-DCE ranged from 

non-detect to 120 mg/L. All ten samples exceeded the Maximum Contaminant Level (MCL) for 

TCE 0.005 mg/L. Six of the ten samples exceeded the MCL for 1,2-DCE ofO.l mg/L, and three 

samples were tested at method detection limits (0.25 to 20 mg/L) in excess of the MCL. Aroclor 

1260 ranged from non-detect to 0.0230 mg/L, and one sample had measurable Aroclor 1242 at 

0.0016 mg/L. The four samples with detectable PCB exceeded the MCL of 0.0005 mg/L. 

No free phase chemical was found. 

5.4 Groundwater Quality 

Figure 5-3 is a logarithmic contour plot of TCE distribution. The highest TCE concentrations and 

the center of the plume are found near the northwest comer of the building, and the lowest TCE 

levels are located at the northeast comer of the property. The axis of the plume stretches in a 

general east-west direction, with TCE concentrations rapidly attenuating to approximately 1% of 

the highest values within 120 feet of the source. TCE was detected in both of the deep wells 

(MW-12B and MW-13B) at lower concentrations than the shallow wells (Table 5-3). The shape 

and extent of the TCE plume (Figures 5-3) is consistent with the groundwater gradient (Figure 5-

2). 

1,2-DCE was detected in five of the eight shallow wells and two of the deeper wells. 1,2-DCE 

was non-detect in the remaining wells, but the method detection limits were relatively high in at 

least two of the analyses (in excess of 2.5 and 20 mg/L). The method detection limit for the 

sample at MW-13B was 20 mg/L, and 1,2-DCE was detected at 24 mg/L in the blind duplicate 

sample from MW-13B (labeled MW-15A, Appendix C). 

PCB was detected in the groundwater at two shallow wells (MW-13A and MW-llA) and one 

deep well (MW-13B). The highest PCB concentration (0.023 mg/L) was found at well MW-13A, 

outside the northwest comer of the building. Groundwater samples were not filtered prior to 

PCB analysis. Therefore, the low PCB concentrations may come from PCB which was sorbed on 

particulates in the water and not from dissolved aqueous phase. 
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Ratios of 1,2-DCE to TCE vary from a low of 0.07 to a high of 0.9 DCE(fCE. The ratios 

increase in a down gradient direction (compare Figure 5-2 with 5-4). This increase is expected, as 

DCE is formed by the degradation of TCE. The DCE concentration is expected to increase with 

time as the TCE concentration decreases. Decreased chemical concentrations in the deeper wells 

indicate little vertical migration of these analytes. 
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6.0 CHEMICALS OF CONCERN 

The two chemicals of concern are polychlorinated biphenyls (PCB) and trichloroethylene (TCE). 

The only other chemical detected is 1,2-dichloroethylene (1,2-DCE), which is believed to be 

solely a "daughter" product from the reductive dehalogenation process of TCE. No historical 

data exists for the presence of 1,2-DCE at the site, and the dehalogenation process is well known. 

Figure 6-1 shows a schematic of the dehalogenation process. 

This section discusses the chemical and physical properties of PCB and TCE. 

6.1 fCB. 

Polychlorinated biphenyls are complex mixtures of chemicals composed of multi-ringed, 

chlorinated compounds. They are highly inert, persistent in the environment, and characterized by 

very low vapor pressures, low water solubilities, ~d high partition coefficients. They were used 

in the electrical transformer industry as insulator fluid additives for their excellent heat transport 

properties. 

Aroclor 1260 (CAS# 11096-82-5) accounted for 87% of the PCB handled at the facility and is the 

chemical used for contaminant transport modeling. Aroclor 1260 is a mixture of biphenyls with 

varying degrees of chlorination ( 4 to 7 chlorine atoms per molecule) and is one of the heaviest, 

most strongly sorbed, and most environmentally persistent PCB. The properties of Aroclor 1260 

as used for modeling are shown in Table 6-1. 

PCB is labeled as a Class B2 carcinogen (probable human carcinogen) by the IRIS database 

(USEPA, 1994). This rating is based on studies which found direct evidence for formation of 

hepatocellular carcinomas in three strains of rats and two strains of mice. There is inadequate yet 

suggestive evidence of excess risk of liver cancer in humans by ingestion and inhalation or by 

dermal contact. 

Although there is some evidence to suggest that PCB can degrade in the subsurface, it is assumed 

from a point of conservancy in the modeling that PCB does not degrade. Due to the presence of 

TCE in the contaminated soil, it is also assumed that the solubility is 1000 times greater and 
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sorption properties are 1000 times less than they would be otherwise. Further modeling 

assumptions are noted in Section 7 .3, and modeling results are discussed in Section 7 .4. 

PCB has been found in groundwater only in areas where TCE is at or near its solubility limits (e.g. 

MW-13A). PCB cannot be transported in the groundwater unless TCE is present at 

concentrations near the solubility limit. 

6.2 TCE 

TCE (CAS# 79-01-6) is a common solvent with a clear, colorless, watery appearance and a 

chloroform-like odor. It is highly volatile and denser than water. It can biodegrade under 

reducing conditions, but it usually cannot be oxidized. Table 6-2 contains the physical/chemical 

properties as they were used for fate and transport modeling. 

The carcinogenicity rating for TCE has been withdrawn by EPA, and a non-carcinogenic rating is 

pending. (USEPA,1994) It was formerly rated as a Class B2 carcinogen (probable human 

carcinogen), based on significant increases of liver tumors and malignant lymphomas in mice. 

There is inadequate evidence of human carcinogenicity. The Maximum Contaminant Level 

(MCL) for TCE (0.005 mg/L) is used for all risk/exposure scenarios. 

The rate of biodegradation was used as a variable for calibrating the model to site conditions. 

Matching site conditions, the estimated biodegradation rate is less than 100 times that reported in 

the literature; therefore, the value is conservative. 
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7.0 CONTAMINANT TRANSPORT ANALYSIS 

In order to assess the risk to human health and the environment from subsurface chemicals at the 

site, fate and transport modeling was used to help describe the chemical transport phenomenon. 

The most critical exposure pathway to subsurface contamination was found to be water ingestion. 

Modeling results indicate the TCE groundwater contamination will move eastward, towards 

industrial wells located about 0.8 miles from the site. 

Even under the many conservative assumptions and supposed conditions for contaminant 

transport, groundwater contamination is shown to not impact human health or the environment. 

The forward edge of the modeled TCE plume, defmed by the 0.005 mg!L line, will not move 

beyond 150m (500ft) from the source before completely dissipating. Both modeling and field 

data indicate that PCB will not migrate beyond the immediate source area. 

The section discusses and evaluates: 1) the different pathways of exposure; 2) the conceptual and 

computer models used to evaluate chemical fate and transport; 3) the results of the computer 

modeling; 4) the elements of conservatism inherent in the modeling; and 5) the impact of the 1993 

summer floods on the site groundwater quality. 

7.1 Exposure Pathway Analysis 

Exposure to the chemicals remaining in the subsurface may take place only through excavation of 

I the soil or through pumping of the groundwater. Several exposure routes are discussed: 

I • Inhalation 

• Water Ingestion 

• Soil Ingestion 

• Dermal Contact 
• Particulate Inhalation I 

I Application of specific site conditions to these exposure routes is discussed in Section 9.0 (Risk 

Characterization). 
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7 .1.1 Inhalation of Vapors and Particulates 

The contamination from TCE and PCB at the site is limited to strata far beneath the surface. PCB 

contaminated soil left unexcavated lies roughly 20 feet below grade. The TCE resides mostly in 

the groundwater and saturated strata. The source of contamination has been excavated from the 

pit area, leaving no surface or near surface source for exposure. 

The only receptor by this pathway might be a worker who is digging or drilling on the property 

into the affected media. At that depth TCE could be released, but only in limited quantities that 

could cause an odor nuisance or minor health risk. While not volatile, PCBs can adhere to 

particles which may be inhaled. 

Other potential risks to site personnel from inhalation are emissions from remediation 

technologies such as groundwater air stripping or soil vapor extraction. Off-gases from such 

technologies are treated to the proper health based level, based on the chemical. Aside from 

remediation activities, no vapors should escape as long as the subsurface remains undisturbed to 

the water table. Left undisturbed, there is no pathway for vapors from 20 ft below grade to the 

surface. The exposure potential is further limited by the ground covering at the site: concrete 

flooring in the building and asphalt paving in the parking lot and loading areas. 

7 .1.2 Soil Ingestion 

As previously described, residual chemical present in the soil lies about 20 ft below the surface, 

underneath the building. The receptor would be a person who would ingest the contaminated 

soil. The building would need to be demolished, and the entire area would need to be excavated 

in order for the soil to be acces~ible. Typical building construction in the Fairfax District extends 

less than 10 feet down. The current building footer only extends about 6 feet below the surface. 

Thus, excavation to that depth in the immediate vicinity of the building is unlikely. 

This scenario is improbable, and any exposure from soil ingestion is based on an almost 

impossible exposure route. 
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7.1.3 Dermal Contact 

Similar to inhalation exposure, dermal contact with affected media can occur only in instances of 

drilling, excavation, or a similar action. Skin irritation can result from exposure to PCB and TCE 

contaminated soil. No other risks are involved with dermal exposure, and protective clothing 

(e.g., work gloves) is adequate prevention. MSDS sheets for PCB fluids and TCE are included as 

Appendix D. 

7 .1.4 Water Ingestion 

While soil ingestion is unlikely, water contamination could migrate far offsite to potential 

receptors - in this case, drinkers of municipal or private well water. No drinking water wells are 

located in the Fairfax District; however, there are several water wells in the area of the General 

Motors plant, approximately 0.8 miles away (Figure 2-1). 

PCB is very persistent in the soil and almost insoluble in water. TCE has a moderate solubility 

(Table 6-2) and is believed to have been transported in low concentrations off site. Contaminant 

fate and transport modeling is a very helpful technique for predicting the level and extent of 

contamination beyond the limited site data. This scenario and the risk to water drinking receptors 

are discussed Sections 7.2 and 9.0. 

7.2 Groundwater Pathway Analysis 

PCB is transported in the subsurface only under unusual conditions, as they sorb strongly onto the 

soil particles (see Section 6.0 for more detail). PCB will move only when: 

• TCE is present in high concentrations, and PCB is coeluted with migrating TCE, or 

• Small grained soil particles with sorbed PCB are transported. 

Thus, the transport of PCB and TCE are inextricably linked. This solvency mechanism is what 

transported PCB to such a depth from the inside of the building. 

Risk due to TCE and PCB migration is determined by using fate and transport analysis and 

examining the migration pathway of the groundwater as it relates to the Missouri River and 
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groundwater wells. A piezometric study was conducted of the site groundwater. The gradient 

over the site was found to be very shallow (0.076 %) to the east. This head difference (0.1 ft) is 

within the overall measurement error. The fact that it extends toward the east, as indicated in 

Figure 5-2, correlates well with the groundwater flow for the Fairfax District, shown in Figure 5-

1. The flowlines indicated in Figure 5-1 are constructed from perpendiculars to the piezometric 

contours for the area. 

No drinking water wells are located within the flowfield. The nearest wells, used only for 

industrial purposes, are located at the General Motors plant. These wells are about 0.8 miles 

away from the site and are closely aligned with the groundwater flowlines from the site area. 

These wells are a possible receptor for any chemicals that may travel that far, but the water is not 

used for drinking. 

While the wells are the most likely receptors based on data obtained from the site investigation 

and the Fairfax District, the possibility of contamination to the Missouri River must also be 

considered. The most direct path to the Missouri River is due north from the site (0.7 miles); 

however, that path goes against groundwater flowlines. The more realistic path to the river 

would be through the well fields at the General Motors plant; therefore, the wells at General 

Motors are considered the most likely places for reception. 

7.3 Fate and Transport Analysis 

Fate and transport of PCB and TCE at the site were estimated using the EPA approved computer 

package RISKPRO. RISKPRO can be used to predict the environmental risks and effects due to 

the exposure from pollutants in the air, soil, and water. Specifically, the groundwater transport 

was modeled using the compartment model AT123D (Analytical Transient 1-2-3 Dimensional 

Model). AT123D predicts the lateral and vertical spread of a chemical plume through the 

groundwater (saturated zone) and estimates the chemical concentration within the groundwater at 

positions on a user-specified three-dimensional grid. It can handle constant as well as time­

varying chemical releases to the groundwater from a single point, area, line or volume source. 

Chemical releases may be of an instantaneous, continuous, or finite duration. There is no 

mechanism in the model to account for free-phase ganglia or residual source material. A detailed 

technical explanation of AT123D is given by Yeh (1981). 
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In order to be manageable for mathematical modeling, the site hydrogeologic condition was 

simplified to simulate contaminant migration. The source was assumed to be the "footprint" of 

the pit area on the top of the aquifer. The aquifer was assumed to be infmitely wide and 80 ft 

deep. Only single component contamination can be modeled by AT123D; therefore, the approach 

was to calibrate the model using site data for TCE and then apply that model several years into 

the future for both PCB and TCE. 

The chemicals were modeled as if they were released continuously from 1983 until the present, 

the assumption being that the pit was acting as the only source of contamination and as of August 

1994, the source will have been removed. Any assumptions were made to be conservative using 

best engineering judgment and experience. 

Pertinent physicaVchemical data for TCE and PCB are presented in Section 6.0. Properties for 

TCE were inserted directly into the model. As is shown by the high adsorbance and low solubility 

of PCB, it greatly prefers the solid phase and resists aqueous solution. In order to model 

contaminant transport of PCB in the groundwater, it was assumed that the TCE in the 

groundwater caused a co-solvency effect At high concentrations of TCE, PCB could perhaps 

enter the groundwater at concentrations higher than normal and be transported. To be 

conservative, no degradation of PCB was assumed to occur. 

7.4 Model Results 

Results from AT123D showing chemical distribution are superimposed on either a site map or a 

local map of the Fairfax District to relate the plume concentrations and distances traveled with 

time. Plots of actual model outputs are available as Appendix E. 

7 .4.1 TCE Model Results 

Figure 7-1 shows the current TCE groundwater plume, modeled as closely to site conditions as 

possible. Year 11 indicates the current year, 1994, and all yearly references are to made to 1983 

being Year 1. The plume is shown to extend beyond the facility fenceline, elongating to the east 

with the groundwater flow. The scale is logarithmic; contours are plotted on orders of 

magnitude. At the 0.005 mg/L level the plume extends about 115 meters to the east. The bulk of 
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the chemical is in a small area less than 50 meters from the source. Figure 7-2 shows the same 

plume as it relates to the local area of the Fairfax District. 

As shown in Figure 7-2, TCE contamination, at the 0.005 mg/L level, extends about 35 meters 

west from the source. The source is located very near the west fenceline, and no wells were 

located west of the source. Because the groundwater flow is in the easterly direction, and 

advection/dispersion is the main transport mechanism, the model shows most contamination 

travels to the east. Figure 5-3 may be used for comparison of model results to actual field data. 

The phenomenon of chemical movement to the east is more clearly pronounced in Figure 7-3 

(Year 26, 2009), which shows the center of the plume will move approximately 100 meters 

downgradient from the source area in the next 15 years. This prediction rests on primarily on the 

assumption that the source of contamination was removed. Due to the degradation of TCE, as 

already indicated at the site, the 0.005 mg/L level has migrated only to about 150 meters from the 

source, and the highest concentration at the center is about 0.01 mg/L. By Year 31 (Figure 7-4) 

the center of the plume has moved 125 meters east of the source, with the highest concentration 

at about 0.005 mg/L. With time, the plume continues to travel with the groundwater in the 

easterly direction, though only at residual concentrations (below 0.005 mg!L). 

Model results show that by the present time (Year 11 ), TCE has reached the bottom of the 

aquifer, largely due to advective/dispersive forces. Appendix E contains the model results, 

plotted as length along the plume axis (X) against depth (Z). ·As was found in the site 

investigation, concentrations decrease with depth near the source (MW-12A,B and MW-13A,B, 

Table 5-3). Further from the source, the concentration profile flattens vertically, indicating TCE 

I becomes evenly distributed over the depth of the aquifer. By Year 26, TCE concentrations at 

depth are predicted to be less than the 0.005 mg/L, with higher concentrations at the surface. 

I 
I 
I 

7 .4.2 PCB Model Results 

Model results indicate that PCB will remain highly localized. Figure 7-5 shows the model results 

for Year 11 (present) plotted onto a map of the site. Modeled PCB concentrations near the 

source are much higher than the field data is order to simulate PCB transport. Wells further away 

from the source indicate no presence of PCB, yet the model predicts concentrations to be on the 

order of part per billion. By Year 26 (Figure 7-6), PCB is predicted to have dissipated only 

slightly, with the plume gradually moving to the east. Figure 7-7 (Year 71) shows that PCB 
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concentrations remain high (ppm), and the plume retains its size and position; it moves and 

dissipates very slowly. The plume is much more symmetrical from east to west than it was for 

TCE, though the plume center is about 35 to 40 meters east of the source. The model results are 

essentially an extreme worst case scenario, since it was assumed that TCE was present in high 

quantities everywhere to facilitate PCB transport. 

In assuming that the sorption for PCB is lower and the solubility is higher by several orders of 

magnitude, it was also assumed that TCE would be present in high concentrations to facilitate 

transport This is perhaps the case in and around the source, but not at distances greater than 15 

m from the source. Also, to show any transport, PCB loadings had to be raised to very high 

levels. PCB mass loadings to the aquifer were raised to 1% that of TCE (Table 7-1 ). The effect 

of this high loading is found at the center of the modeled plumes, in the PCB concentrations 

which are several orders of magnitude higher than observed in the field. 

Even with the conservative modeling assumptions, PCB is not predicted to reach the bottom of 

the aquifer. The plume is shown to descend about halfway into the aquifer before dissipating 

below calculable levels. 

7.5 Modelin~ Conservatism 

Several assumptions were made to produce models of TCE and PCB contamination in the 

groundwater. Whenever possible, conservative values were used to provide assurance of 

credibility. 

For modeling TCE, physical properties from the literature were used whenever possible. Model 

input parameters are indicated in Table 7-1. Input parameter values are displayed as either given 

values (from a text or other source), variables, or assumptions. In all cases, efforts were made to 

use conservative estimates for input variables. The main parameters which were varied to 

simulate site conditions were contaminant loading (rate of chemical introduction to the 

subsurface) and average hydraulic conductivity. Less important (fme tuning) variables were 

longitudinal, transverse, and vertical dispersivities, and the chemical degradation rate. 

Several modeling parameters and situations were assumed so as to present conservative estimates 

of contaminant transport. The hydraulic conductivity was assumed to be 1x1Q-2 em/sec for the 

entire depth of the aquifer, but it is probably considerably less in the silty clay strata where most 
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of the contamination resides. The effective porosity, i.e. the connected pore space, was assumed 

to be 28%, though it is probably much lower in the fine-grained top strata. Soil organic content, 

the chief sorptive material in soils, was assumed to be 0.1 %, even though evidence suggests it is 

much higher (boring logs, Appendix B). 

To simulate site conditions, the release rate for TCE was assumed to be 0.015 kg!hr for 137 

months (1983 to 1994). This translates to 1480 kg, or 2100 L, ofTCE released over 11 years. In 

reality, nearly all the TCE was released during a three year period (1983-1986) early in the history 

of the transformer reclamation facility (Section 2.0). The biodegradation rate for TCE and the 

longitudinal, transverse, and vertical dispersivities were used to estimate the size and extent of the 

groundwater plume as indicated by the field investigation. 

PCB release was assumed to be 1/100 that of TCE. This is undoubtedly a conservative figure, as 

the PCB concentration in the original transformer fluids was less than 1% (Appendix D). The 

actual ratio of PCB to TCE was probably on the order of part per million. The coefficient of 

retardation (K0 ) for PCB was assumed to be 500 times smaller than the average literature value, 

on the basis that high concentrations of TCE produce a co-solvency effect and transport the PCB. 

This may be the case at or very near the source area (the "pit"), but is not the case anywhere else. 

Modeled concentrations of PCB are over 2 orders of magnitude higher than field data suggest, 

indicating a highly conservative scenario. It is likely that PCB is not in the groundwater at all, 

because the low concentrations found by GCMS were determined for unfiltered samples, which 

may have had PCB sorbed on suspended particulates. 

7. 6 Flood Analysis 

In response to the 1993 Midwest floods and the situation described in Section 2.0, an analysis was 

made to determine the possible effects the flood might have had on contaminant transport. At the 

time, the source material was still in place, and excavation at the pit had just begun. Equilibrium 

relationships were used to predict the maximum amount of chemical that could have been 

transported into the aquifer from the source material. Based on the equations and calculations 

shown in Appendix F, approximately 5 kg of TCE and 1 g of PCB could have moved from the 

sorbed phase to the water soluble phase and been transported into the aquifer. This represents 

only a small fraction (0.3%) of the total chemical introduced to the groundwater and is 

insignificant when considering the overall contamination scenario. 
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8.0 CURRENT AND FUTURE LAND USE 

Current land use at and near the Brinkerhoff Road site is zoned Heavy Industrial only. 

The entire Fairfax District is zoned as Heavy Industrial and is likely to remain so in the 

future. The Fairfax District encompasses the entire groundwater flow path from the site. 

There are no residential areas within the Fairfax District, and no groundwater from the 

Fairfax District is used for municipal purposes. 
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9.0 RISK CHARACTERIZATION 

EPA guidance states that remediation to a 1 Q-4 or 1 Q-6 risk level is not necessary for groundwater 

that is not a potential source of drinking water. Nevertheless, because groundwater ingestion was 

found to be the only credible exposure pathway, the MCL for PCB (0.0005 mg/L), which falls 

between those risk levels, was used to present a conservative estimate of groundwater 

contamination. The MCL for TCE (0.005 mg/L) was used to define the TCE groundwater 

plume. 

Despite highly conservative assumptions and scenarios for exposure, no chemical contamination 

was found to reach a receptor or otherwise impact anyone or anything now and into the future. 

TCE is predicted to naturally attenuate well before reaching any possible receptor, and PCB 

modeling predicts the chemical will not leave the immediate site area, even under the highly 

conservative transport scenario. No further remediation is necessary to reduce risk to human 

health or the environment 

This section assesses the potential risk to receptors by: selecting the appropriate risk levels and 

corresponding chemical concentrations; and considering all the information assembled in this 

report to form a basis for risk characterization. 

9.1 Selection of Maximum Allowable Exposure Concentrations 

In the proposed RCRA, Part 264, SubpartS regulation (USEPA, 1990B), EPA suggested a 

lifetime, on-site, residential exposure scenario for the purpose of calculating an action level below 

which: 1) no further action is necessary, and 2) the contamination level is considered safe. In 

deriving action levels for hazardous constituents in groundwater, a daily water intake rate of 2 

liters per day over a 70 year lifetime exposure period is assumed. 

Depending upon site-specific or remedy specific factors, the acceptable risk level may range from 

1 Q-4 to 1 Q-6 for Class A and B carcinogens. PCB is considered a Class B carcinogen which is 

accumulated in the body over a lifetime to simulate a conservative exposure scenario. The 

carcinogenicity rating for TCE has been withdrawn, and a non-carcinogenic rating is pending. 

(USEPA,1994) (see Section 6.0 for further discussion on chemical carcinogenicity). 
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In the preamble of the proposed SubpartS regulation, EPA further stated that: 

"Groundwater that is not a potential source of drinking water would not require 
remediation to a 104 to 10-6 level. .... Finally, contaminated soil at an industrial site might 
be cleaned up to be sufficiently protective for industrial use but not residential use, as long 
as there is reasonable certainty that the site would remain industrial." 

In March 1991, EPA issued a new guidance (USEPA, 1991B) on standard default exposure 

factors for risk assessment. In the new guidance, the lifetime exposure is defined as 30 years for a 

single location. EPA also reduced the exposure time from 365 days/year to 350 days/year. For 

industrial exposure, EPA suggested a daily water intake rate of 1liter/day, at 250 days/year, for 

25 years as lifetime exposure. 

Using the above guidance with risk equations developed by EPA (1991A), the Maximum 

Allowable Exposure Concentration (MAEC) for PCB was calculated for different risk levels. A 

spreadsheet detailing the calculations is found in Appendix G. Using an oral slope factor of 7. 7 

(mglk:g/day)-1 (USEPA,1994), the action levels for PCB by the water ingestion pathway are: 

• 10-4 risk- 0.00111 mg/L; and 

• 10-6 risk- 0.0000111 mg/L. 

The Maximum Contaminant Level (MCL) for PCB is 0.0005 mg/L, which is between the 104 and 

10-6 risk levels. Thus, the MCL presents a conservative MAEC for an industrial scenario, in 

which no groundwater is used for drinking, and no human habitation exists or is ever planned. 

The MCL for TCE (0.005 mg/L) is used as the MAEC for water ingestion pathway scenarios. 

9.2 Risk Characterization 

Given the site conditions and no credible exposure scenario, risk from soil contamination cannot 

be determined (Section 7.1). The PCB contaminated soil is estimated to be about 37 yd3, located 

20 ft below the ground surface, and covered by either concrete or asphalt. This soil is unable to 

be excavated without complete destruction of the site property (Section 2.3). There is no 

exposure route or mechanism for chemical transport through the 20 ft of clean soil. Thus, risk 
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from PCB contaminated soil, due to inhalation, ingestion, or dermal contact cannot be realistically 

assessed. 

Risk from contaminated groundwater (PCB and TCE) can be considered by modeling the 

transport of contaminants from the site eastward to wells at the General Motors Plant and 

northward to the Missouri River, each of which are approximately 0.8 miles away. Figures 7-1 

through 7-7 illustrate the potential impact to human receptors, as predicted by fate and transport 

modeling. No TCE or PCB contaminated groundwater is modeled to reach the wells or the 

Missouri River at concentrations greater than the MAECs. 

The TCE groundwater plume, defined by the 0.005 mg/L MAEC, is presumed to have migrated 

from the source at the site to beyond the property boundary. Figures 7-1 through 7-4 show that 

in as little as 30 years from the present, the TCE will naturally attenuate below drinking water 

concentrations and will never reach a potential receptor. TCE contaminated groundwater is 

predicted to travel only about 150 meters, about one-tenth the distance to the wells, before 

dissipating below the 0.005 mg/L MAEC. 

PCB has been found in some wells very close to the source, but its presence is believed to be due 

to either TCE coelution (the presumed method of vertical migration from the source) or faulty 

analytical procedures (samples were unfiltered). PCB contaminated groundwater, as modeled 

under a highly unlikely and conservative transport scenario (Section 7 .5), is predicted to remain in 

the immediate site area. Figures 7-5 through 7-7 show model predictions indicating that even 

under highly conservative and unlikely conditions, PCB will not migrate beyond the site area. Site 

investigation results indicate PCB has not spread beyond the immediate source area (the "pit") 

(Section 5.4 ). There are no indications of PCB in any of the wells downgradient of the source. 

One significant modeling assumption is that the source of contamination has been removed as of 

August, 1994. This has largely been achieved, with only an approximate 28 yd3 of the source 

material remaining unexcavated. Because the Fairfax District is an area which is zoned Heavy 

Industrial only, and is likely to remain so long into the future, the relatively small amount of 

groundwater contamination from the site presents an insignificant risk to human health or the 

environment 

There is no known sensitive environmental receptor in the Fairfax District. 
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In conclusion, the remaining subsurface contamination resulting from operations at the site 

presents no significant risk to human or environmental receptors. Removal of the source material 

is sufficient to preclude any further contamination of the alluvial aquifer, and no further remedial 

activity is warranted to reduce risk to workers, the populace or the environment. 
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10.0 CONCLUSIONS 

1. The Binkerhoff Road site is situated in the Central Lowlands Physiographic Province, 

and the topography is dominated by the floodplains and bluffs of the Missouri River. 

The first bedrock (Pleasanton) is relatively impermeable and about 70 ft thick at the 

site. The alluvial soils in the immediate Missouri floodplain can be broken down into 

three regions: 

• Upper 40% of vertical profile - silt, clay, and very fine sand; 

• Middle 40% - medium sand with interlayers of silt and coarse sand; and 

• Lower 20% - coarse sand and gravel. 

2. Findings from the site investigation indicate that TCE has entered the groundwater and 

spread from the presumed source (the "pit" area) to the property boundaries, primarily 

in the eastward direction of groundwater flow. TCE concentrations range from 670 

mg/L near the source to 0.088 mg/L near the east fenceline. TCE is being transformed 

to 1,2-DCE, which was found at most wells on the property. No free phase chemical 

was found. 

3. PCB was detected at very low concentrations (~ 0.023 mg/L) in the groundwater near 

the source; however, the levels may be due to sorbed PCB on soil particles. 

Groundwater samples were not filtered prior to analysis. 

4. Remedial activities conducted at the site have removed all PCB contaminated surface 

material and over 90% of the PCB and TCE contaminated "pit" area, the source of the 

groundwater contamination. Complete destruction of the site and neighboring 

properties would be necessary to completely remove all the PCB contaminated soil. 

5. The only credible exposure pathway to subsurface contamination is by water ingestion. 

6. Results from fate and transport modeling indicate the TCE plume will move towards 

industrial wells located about 0.8 miles from the site. The forward edge of the TCE 

plume, as indicated by the 0.005 mg/L MAEC, will not move more than 150m (500 ft) 

from the source. Therefore, the plume will not impact the downstream wells or any 

other point of reception. 
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7. Even under the highly conservative conditions for PCB transport (e.g., TCE coelution 

and high mass loadings), modeling results and field data indicate that PCB will not 

migrate toward any receptor. 

8. Current land use at and near the site is zoned Heavy Industrial only. The entire Fairlax 

District is zoned as Heavy Industrial and is likely to remain so in the future. The 

Fairfax District encompasses the entire groundwater flow path from the site. There are 

no residential areas within the Fairfax District, and no groundwater from the Fairlax 

District is used for municipal purposes. 

9. Based upon the results of this risk assessment and the fate and transport modeling, no 

further remedial action is warranted for the soil and groundwater in and around the 

Brinkerhoff Road facility. 
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Table 2-1 
Soil Sampling 

Results 
(mg/kg) 

Pace Lab (.EEA) 
At 13' Depth Below Footer UNISON Lab (Split Sample} 

ca1L1 TCE PCB 

(1) NO NO 
(2) 24 49.3 
(3) 1L ~ 
X 12.4 16.8 

5 9.8 23.0 

* UCL 22.1 39.8 

Cell II TCE PCB 

(1) NO 63.5 

(2) NO 0.1 

(3) .L 50.a 
X 0.3 37.9 

5 0.3 27.3 

*UCL 0.6 65.3 

Cell Ill _ICE pea 

(1) 1.4 13 

(2) 16 9.8 

(3) j:Q 55.a 
X 5.8 26.0 

5 7.2 20.7 

*UCL 13.0 46.8 

REFERENCE INFORMATION 
Sample Orientation: 

(Typal eel) 

v 
F / 1 
oat.r • 

NORTH 

PCB 

NO 
85.8 
-.5. 
28.8 
40.3 
69.1 

EQJ2 

73.0 
BDL 
9U 
55.1 
39.7 
94.8 

eca 
57.7 

4.9 
~ 
43.7 
27.8 
71.5 

Clean Up Criteria: 

TCE ceo ppm UC~~) 

PCB c 10 ppm UCL(~) 
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Table 3-1: Regional Pennsylvanian Stratigraphic Column 

Group Formation 
Topeka Limestone 
Calhoun Shale 

Shawnee Deer Creek Limestone 
Tecumseh Shale 
Lecompton Limestone 
Kanwaka Shale 
Oread Limestone 

Douglas Lawrence Shale 
Stranger Sandstone 

Pedee Weston Shale 
Stanton Limestone 

Lansing Vilas Shale 
Plattsburg Limestone 
Bonner Springs Sandstone 
Wyandotte Limestone 
Lane Shale 
lola Limestone 
Chanute Shale 

Kansas City Drum Limestone 
Cherryvale Shale 
Dennis Limestone 
Galesburg Shale 
Swope Limestone 
Ladore Shale 
Hertha Limestone 
Tacket Shale 

Pleasanton Checkerboard Limestone 
Seminole Shale-Sandstone 
Holdenville Shale 
Lenapah Limestone 
Nowata Shale 

Marmaton Altamont Limestone 
Bandera Shale 
Pawnee Limestone 
Labette Shale 
Fort Scott Limestone 

Cherokee Cabaniss Shale-Sandstone 
Krebs Sandstone 

modified after Hasan et al. (1988) 
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Table 4-1: Regional Bedrock Aquifer Quality And Yields 

Bedrock Unit Water Quality * 
Fresh to slightly saline at 

Douglas, Lansing and depths <100ft, locally 
Kansas City Groups <250ft. Moderate to very 

saline >250ft depth 
Pleasanton Group Very saline 
Marmaton Group Very saline 
Cherokee Group Very saline or briny 

Mississippian rocks Very saline 
Hunton Group, Viola Ls. Very saline or briny 

Simpson Group Very saline or briny 
Arbuckle Group, Lamotte ss Very saline or briny 

modified after O'Connor ( 1971) 

*Key: 
Fresh = < 1 ,()()()ppm dissolved solids 
Slightly saline= 1,000 to 3,000 ppm dissolved solids 
Moderately saline = 3,000 to 10,000 ppm dissolved solids 
Very saline= 10,000 to 35,000 ppm dissolved solids 
Briny= > 35,000 ppm dissolved solids 

Yields (gpm) 

0-50, commonly 
less than 10 

0-20 
0-150 
0-200 
50-500 
0-100 
0-300 

200-1,000 
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Table 4-2: Generalized/ Average Regional Aquifer Characteristics 

Aquifer Type Soil/Glacial Regional Bedrock Alluvial 

Yield (2pm) 0.3- 3.0 0.02-20.0 200-2,500 

Dischar2e (ftJ/day) 1,900- 251,000 700-76,000 400- 233,000 

ri'ransmissivity (ft2/day) 100-84,000 4- 7,500 400 - >400,000 

Stora2e Coefficient (dim) 0.15- 3.0x1Q-4 0.15- 8x1Q-4 0.27 - 2.8x1Q-4 
Specific Capacity NA 0.45- 111.0 14.0-116.0 
(2al/min/ft) 
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Table 4-3: Generalized Site/Near-Site Alluvial Aquifer Characteristics 

Characteristic Values 

Yield (gpm) 80- 1,580, Avg: 980 

Transmissivity (gpd/ft) 400 - 825,000 

Storage Coefficient (dim.) 0.27 - 2.8x1Q-4 

Specific Capacity (gal/min/ft) 13.3- 375.0, Avg: 60 

Permeability_ (g_al/day/ft2) 192-7,313 

Hydraulic Conductivity (em/sec) 9.0x1Q-3 - 3.4x1Q-I 

Recharge Rate (in) 5- 15 

Hydraulic Gradient (ft/mile) 4-5 

Groundwater Velocity (ft/day) 4.2xl0-3 (ML)- 3.70 (SP/GP) 

Alluvium Thickness (ft) 65- 145 

Aquifer Thickness (sat ft) 43- 123 

Bedrock Elevation (msl) 600-680 

Surface Elevation (msl) 736-750 
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Table 4-4: Site Alluvial Aquifer Characteristics 

Characteristic Value 

Surface Elevation (ft-msl) 745 

Bedrock Elevation (ft-msl) 645 

Alluvium Thickness (ft) 
Upper (ML, SM) 60 
Lower (SP, GP) 40 

Aquifer Thickness (sat. ft) 
Upper (ML,SM) 15 (23%) 
Lower (SP,GP) 65 (77%) 

Hydraulic Gradient (ft/mile) 4 

Yield (gpm) 1,000 

Transmissivity (gpd/ft) 400,000 

Storage Coefficient (dim.) 0.15 

Specific Capacity (gal/min/ft) 60 
Average: 5,000 

Permeability (gal/dayfft2) Upper (ML,SM): 600 
Lower (SP,GP): 6,015 

Average: 7.68x1Q-3 
Hydraulic Conductivity (ft/sec) Upper (ML,SM): 9.21x104 

Lower (SP,GP): 9.24x1Q-3 

Groundwater Velocity (ft/day) 2.02 (SP) 
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u.s.c. 

GW/SP 

SP 

SM 

sc 
ML 

CL 

CH 

Table 4-5: Characteristics Of Floodplain Soils* 

Alluvium Name Hydraulic Conductivity 
(K, em/sec) 

Well graded gravels or gravel-sand 1Q-2 
mixtures, little or no fines 

Poorly graded sands or gravelly sands, 1Q-3 
little or no fines 

Silty sands, sand-silt mixtures 10-3 to 1~ 

Clayey sands, sand-clay mixtures 10-6 to 10-8 

Inorganic silts and very fine sands, silty 10-3 to 1~ 
or clayey fine sands or clayey silts 

Low to medium plastic inorganic clays, 1~ to 1Q-8 

gravelly clays, sandy clays, silty clays 

Highly pJastic inorganic clays 1~ to 1Q-8 

* after Crabtree and Malone (1984) 
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Boring!W elV 

Piezometer 

Number 

S-1 

PZ-1 

PZ-2 

PZ-3 

PZ-4 

MW-llA 

MW-12A 

MW-12B 

MW-13A 

MW-13B 

MW-14A 

Table 5-1: Well/Piezometer Data 

Surface Screen 

Elevation Boring Depth Elev 

(msl) Depth (ft) (ft) (msl) 

745 60 N/A 

744 32 32 712 

745 32 32 713 

748 33 32 716 

744 33 32 712 

740 28 25 715 

744 33 30 714 

744 54 49 695 

745 33 30 715 

745 54 49 696 

745 32 30 715 

Length Surface 

(ft) Finish 

None-sealed 

20 flush mount 

20 Steel casing 

10 flush mount 

10 flush mount 

10 riserpipe 

10 riser pipe 

10 riser pipe 

10 flush mount 

10 flush mount 

10 flush mount 
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Table 5-2: Groundwater Elevations 

Well/Piezometer Elevation* (ft-msl) 

PZ-1 727.50 

PZ-2 727.64 

PZ-3 727.63 

PZ-4 727.54 

MW-llA 727.64 

MW-12A 727.59 

MW-12B 727.60 

MW-13A 727.63 

MW-13B 727.63 

MW-14A 727.61 

*Measurement date- May 19, 1994 
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Table 5-3: Summary Of Analytical Laboratory Results 

Well Number Analyte Result (m2J'L) MDL(m2J'L) 

PZ-1 Trichloroethylene 2.4 0.1 

1,2-Dichloroethylene 2.1 0.1 

PZ-2 Trichloroethylene 25.0 2.5 

1 ,2-Dichloroethylene ND 2.5 

PZ-3 Trichloroethylene 4,100 0.25 

1,2-Dichloroethylene 0.29 0.25 

PZ-4 Trichloroethylene 0.088 0.005 

1 ,2-Dichloroethylene 0.013 0.005 

MW-llA Trichloroethylene 360.0 10.0 

1 ,2-Dichloroethylene 120.0 10.0 

Aroclor 1242 0.0016 0.001 

Aroclor 1260 0.0039 0.001 

MW-12A Trichloroethylene 96.0 5.0 

1,2-Dichloroethylene 69.0 5.0 

MW-12B Trichlorethylene 17.0 1.2 

1 ,2-Dichloroethylene 8.7 1.2 

MW-13A Trichlorethylene 670.0 20.0 

1 ,2-Dichloroethy lene ND 20.0 

Aroclor 1260 0.023 0.005 

MW-13B Trichloroethylene 11.0 0.25 

1 ,2-Dichloroethylene ND 0.25 

Aroclor 1260 0.0018 0.001 

MW-13BDup Trichlorethylene 37.0 1.2 

1 ,2-Dichloroethylene 24.0 1.2 

Aroclor 1260 0.0011 0.001 

MW-14A Trichloroethylene 9.6 0.25 

1,2-Dichloroethylene ND 0.25 

MDL = method detection limit; ND = not detected 
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Table 6-1: PCB Chemical/Physical Properties* 

Property Value 

Molecular Weight 324 to 460, average = 370 g/mole 

Appearance light yellow sticky resin 

Henry's Law Constant 0.0071 atm·m3/mol 

LogKoc 6.42 

LogKow 6.91 

Solubility in Water 0.080 mg/L at 24°C 

Vapor Pressure 4.0 x 10·5 mm at 25°C 

Table 6-2: TCE ChemicaVPhysical Properties* 

Property Value 

Molecular Weight 131.4 g/mole 

Henry's Law Constant 0.01 atm·m3/mol 

LogKoc 2.0 

LogKow 2.4 

Solubility in Water 1100 m_g/.l- at 25°C 

Specific Density 1.46 

Vapor Pressure 74 mrn at 25°C 

Biodegradation Rate (1/d'!)') 0.0014 

*from Montgomery and Welkom (1990) 
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Table 7-1: RISKPRO, AT123D Model Inputs 

Source Continuous 
Aquifer Width Infinite 
Aquifer Depth 24.4m 
Source Width 3.05m 
Source Length 15.55 m 
Hydraulic Gradient 0.0007 58 ft/ft 
Hydraulic Conductivity 0.36 m/hr 
Effective Porosity 0.28 
Longitudinal Transmissivity 4 
Transverse Transmissivity 4 
Vertical Transmissivity 1 
Soil Organic Carbon Content 0.1% 
Model Run Time 75 yrs 
Ko-TCE 0.0001 m3/k:_g_ 
K0 -PCB 0.00526 m3fkg 
Molecular Diffusion (TCE and PCB) Om2/hr 
Decay Constant - TCE 0.0000593 /hr 
Soil Bulk Density 1350kg/m3 

Release Rate* - TCE 0.015 kg/llr 
Release Rate* - PCB 0.00015~ 
PCB:TCE at Source Release 1:100 

* 1983 to 1994 
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. 4 - ~Groundwater Flow 
United States Geological Survey Topographic Map, 

Kansas qty Quadrangle, 1975 

Unil: Unison Tnnsfonner SeJVices, Kansas City, Kansas 

Ex~!ed Fairfax Distric 
Groundwater Aow Map 

Job Numb<:t: O..W. by: Chcctcd by: Date: Fir;urc Number. 

K41001.0 MMK MMK 6'28194 FIGURE 5-1 



I 
N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S1 

PZ-2 
GW EL 
727.64 

<,<v 
G'?­

~<.,; 
GG 

" 

~ UW11A 
GW El 
727.64 

EDGE OF 
PITS 

PZ-3 
:p: GW El 

727.63 

BRICK BUILDING 

UW14A ~ 
GW El 
727.61 

727.6 

UW128 
GW El 
727.6 

CLF 

2-STORY OFFICE 
AREA 

20.74 I{) 
I{) ,., 

DS 

\ 
\ 

0 

727.5 

0 
<( 

0 
0::: 

40' 
I 

SCALE 

TOPOGRAPHICAL SURVEY 

60' 
I 

LEGEND 

):i.MW IAONIT OR lNG WELL 

-9- CLEAN OUT 

-o- POWER POLE 

---7 DOWN GUY 

VALVE 

~ WATER IAETER 

H;) GAS IAETER 

OS DOWN SPOUT 

lj fiRE HYDRANT 

l$w WALL IAOUNT£0 FIRE HYDRANT 

0 TREE 

0 EVERGREEN TREE 

RAILROAD Tl£ £0GING 

~BIA BENCH t.tARK 

DIIIl STOOP AND STEPS 

GUARD POST 

CONC CONCRETE 

PVC POLYVINYL CHORIOE PIPE 

--OHP--OVERHEAO POWER 

---BURIED TELEPHONE 

---SS ---SANITARY SEWER SERVICE 

---W ---WATER LINE 

--- G GAS LINE 

-- .......... _____ " "'--- CONTOUR LINE 

'1-'0 
.. ~~· SPOT ELEVATION 

ON TOP Of FOOTING 

p 

R 

AT BOTTOM OF A PIT 

ON TOP Of RAIL 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ RAILROAD TRACKS 

~ ~ ~ ~ ~ ~ ~ tg(RAILWAY STOP BLOCK 

8' CHAIN LINK FENCE 

ftC) REVISION 

DR"lrN BY 
R.Pnce 

UNION 
UNIT 

F JGURE 5-2 
SITE GROUNDWATER 

ELEVATJONS <5119/941 

JOB NUNBER UN l T S YIEOL AREA 

fLAG{$l SIZE REV 

AAZXA.OGN-
LOC OfU. W I N(; NUMB£ R H££ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

N 

S1 

PZ-2 
TCE 

"' 25000Cppb) 
"- .,; "'<v 
-'"' u'~-
u ~<.; 
(o -{.>(3 

EDGE OF 
PITS 

EDGE OF 
PITS 

100 mg/L 

10 mg/L 

PZ-3 
n TCE 

4100Cppb) 

BRICK BUILDING 

TCE 
9600Cppb) 

TCE 
17000Cppb> 

>fi.MW128 

W12A 
TCE 

96000Cppb> 

143.06 

145.06 

2-STORY OFFICE 
AREA 

;:: 
"<t 
!2 
DS 

s 

\ 
\ 
~ 

43.7 
8'CLF 

\ 

f-­
z 
w 
:::;; 
w 
::( ~;: 
n. ~ io 
~n 
~ PZ-1 
~ TCE 
82400Cppb) 

0 

0 
<( 

0 
Ct: 

0' 20' 40' 

TOPOGRAPHICAL SURVEY 

60' 
I 

LEGEND 

}:>:lAW IAONITORING WELL 

~ CLEAN OUT 

-{} POWER POLE 

------? DOWN GUY 

VALVE 

~ WATER METER 

lkl GAS METER 

OS DOWN SPOUT 

tJ FIRE HYDRANT 

tiw WALL MOUNTED FIRE HYDRANT 

0 TREE 

0 EVERGREEN TREE 

RAilROAD TIE EDGING 

~IliA BENCH MARK 

DIID STOOP AND STEPS 

GUARD POST 

CONC CONCRETE 

PVC POLYVINYL CHORIDE PIPE 

--OHP----OVERHEAD POWER 

------ET ----BURIED TELEPHONE 

---SS SANITARY SEWER SERVICE 

---W ----WATER LINE 

--- G ---GAS LINE 

- ..... --- __ __ ""---.CONTOUR LINE 

'1.'0 
"\ .... .._. SPOT ELEVATION 

ON TOP OF FOOTING 

p AT BOTTOM OF A PIT 

ON TOP OF RAIL 

~ ~ ~ m ~ ~ ~ ~ ~ ~ ~ ~ RAILROAD TRACKS 

~ ~ ~ m ~ F KZ:RAilWAY STOP BLOCK 

8' CHAIN LINK FENCE 

NO AE'w"lSION 

~AWN BY 

R.Pnce 
UNION 

UHIT 

FIGURE 5-3 
TCE DISTRIBUTION 

Joe NUMBER AREA 

SlZE P[V \ ~--...J SCALE I 

1~----------------------------------------------------_u~L_--~ 
LOC 0RAWIN(; NUiroeEA " 



I 

I· 

I 
er L Brenizer & Associates, 1994 

50 ft. 

> .. 

' 

\ 
\ 

\ ' \ 

~ 
.~ .. 

I 
{ 
~ 

:a 
:< 
:0 
.a! 

UNION CARBIDE CORPORATION 

.. .. .... 

Unil: Unison Tnnsformer Setvices, Kansas G!y, Kusas 

DCF/fCE IUiios 

Job Number: Dnowo by: O.ectcd by: Dole: 

. .. .. 

~~ 

1 

~· .· 

~· .. 

K41001 MMK MMK 4'281'94 FIGURE 5-4 



- - - - - - - - -Fi~-1:- - - - - - - - -

TCE DEHALOGENATION 

1,1-DCA .... 
~ .. 

,, 
I 

It 

1,1-DCE .. ..... 

TCE VINYL .. CHLORO-, 
CHLORIDE ETHANE 

\1.1 

c-1,2-DCE .. 
t-1,2-DCE " 

-1' 
I' 

' 

1,2-DCA _ .... 
--;i' 

Transformation pathways for various chlorinated volatile hydrocarbons 
in soil systems. 



I 
I N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~~~~~~~~~~~uk~~~~~~~~~~c=~~~~~~~~~DS 
~~--------~~--------~ 

10 
20.74 

1 mg/L 

145.06 

OS 

\ 
\ 
~ 

\ 
\ 

0 

0 
<l:: 
0 
0::: 

LL 
LL 
0 
I 
0::: 
w 
~ 
z 

~ / 
/ 

o""'< 

0' 20' 

~~ 
40' 

I 

SCALE 

TOPOGRAPHICAL SURVEY 

60' 
I 

LEGEND 

:0:MW MONITORI'lG WELL 

4- CLEAN OUT 

-{)- POWER POLE 

----? DOWN GUY 

..., VAlVE 

~ WATER METER 

tJ GAS METER 

OS DOWN SPOUT 

l) FIRE HYDRANT 

l>w WAll MOUNTED FIRE HYDRANT 

0 TREE 

0 EVERGREEN TREE 

RAilROAD TIE EDGING 

~BIA BENCH MARK 

DIIIl STOOP AND STEPS 

GUARD POST 

CONC CONCRETE 

PVC POLYVINYL CHORIOE PIPE 

------OHP------OVERHEAD POWER 

BURIED TELEPHONE 

----SS ------SANITARY SEWER SERVICE 

-----W ------WATER LINE 

----- G GAS UN£ 

---- __ -'--.CONTOUR UN£ 

,'J.., 
'\. 

F 

SPOT ELEVATION 

ON TOP OF FOOTING 

p 

R 

AT BOTTOM OF A PIT 

ON TOP OF RAil 

~ ~ ~ ~ ~ ~ u ~ ~ ~ m R~LROAD TRACKS 

~ ~ ~ ~ ~ ~ ~ KZR~LWAY STOP BLOCK 

8' CH- LINK FENCE 

NO A[VlSJON 

DRAWN BY 

R.Pnce 
UNION 

UNIT 

FIGURE 7-1 
MODEL RESULTS 

TCE- YEAR 11 119941 

UNIT SYteOI,. 

f"LA(,.( S I CA[l SAllE NAN[ SlZE REV 

AAZXA.OGN 
LOC DRAWINC NUfoiSER ""' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
il 
I 
I 
I 

UNISON 
SITE 

0 1/4 

MILE 

~NERAL NOTES 

NTOUR = 0.005 mg/L TCE 

0 a: 
LL.. 
LL.. 
0 
:I: a: 
LLJ 
~ 
:z: 
0: 
co 

I = ASSUMED WELL INTAKE POINT AT 
GENERAL MOTORS PLANT 

I 

1/2 

NO 

DRAWN BY 

R.Pr-1ce 

REVISION 

X 

>-
3: a: ..... 
>< 
<I: 
LL.. a: 
<i' 
LL.. 

UNION 
UNIT 

LOC 

FIGURE 7-2 
MODEL RESULTS 

TCE - YEAR 11 <1CJCJ4) 
SMALL SCALE 

.AREA 

S E REV 

HEE 



i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

UNISON 
SITE 

il 
1 

' :I 
I 
I 

0 1/4 

MILE 

fNERAL NOTES 

NTOUR = 0.005 mg/L TCE 

I = ASSUMED WELL INTAKE POINT AT 
GENERAL MOTORS PLANT 

I 

1/2 

NO 

DRAWN SY 

R.Pr-1ce 
UNION 

UNIT 

REVISION 

>-
3: 
a: 
t--

>< 
<I: 
LL.. a: 
:a: 
LL.. 

FIGURE 7-3 
MODEL RESULTS 

TCE - YEAR 25 <200gl 

X 

AREA 



I 
I 
I 
I 
I 
I 
I 
!I 
' 

I 
!I 
i 

:I 
I 
·I 
I 
I 
I 

SITE 

0 1/4 

MILE 

NOTES 

NTOUR = 0.005 mg/L TCE 

I = ASSUMED WELL INTAKE POINT AT 
GENERAL MOTORS PLANT 

I 

112 

NO 

DRAWN BY 

R.Pr1ce 
UNION 

UNIT 

REVISION 

X 

>-
3: 
a: 
1--

>< 
<I: 
u... a: 
<e 
u... 

FIGURE 7-4 
MODEL RESULTS 

TCE - YEAR 41 (2024l 

LOC: 

AREA 

S ZE REV 

HEE 



N 

I I BRICK BUILDING 

~ 

143.06 

145.06 

8'CLF 

IX) 

"' 
"' 2-STORY OFFICE 

AREA 

20.74 

.q-
0> 

0 
v 

DS 

;::: 
"<I-
S? 
DS 

s 

\ 
\ 

%o 

w 
1-
<{ 
C) 

0 

0 
<1: 
0 
0::: 

LL 
LL 
0 
I 
0::: 
w 
~ 
z 

~ ~ 
o>A<? 

/ 
--------g_~~~~BT------

43.7 
8'CLF 

1-
z 
w 
::::0 
w 
> 
<{ 
Q_ 

w 
1-­
w 
0:: 
(.) 
z 
0 
(.) 

\ 
\ 

0 

0" 20" 40' P--MM-;;;J I 

SCALE 

TOPOGRAPHICAL SURVEY 

60" 
I 

LEGEND 

):i.IAW IAONITORING WELL 

4- ClEAN OUT 

D POWER POLE 

-----? DOWN GUY 

VALVE 

~ WATER IAETER 

I!;] GAS IAETER 

OS DOWN SPOUT 

tJ FIRE HYDRANT 

tJw WALL IAOUNTED FIRE HYDRANT 

0 TREE 

0 EVERGREEN TREE 

RAILROAD TIE EDGING 

~BIA BENCH IAARK 

[]!]] STOOP AND STEPS 

GUARD POST 

CONC CONCRETE 

PVC POLYVINYL CHORIDE PIPE 

----OHP ----OVERHEAD POWER 

---BT ----BURIED TELEPHONE 

---SS SANITARY SEWER SERVICE 

---W ----WATER LINE 

--- G GAS LINE 

_ ------ ___ -------CONTOUR LINE 

'1-'b 
~'b<..,.. SPOT ELEVATION 

F ON TOP OF FOOTING 

p 

R 

AT BOTTOIA OF A PIT 

ON TOP OF RAIL 

RAILROAD TRACKS 

NO REVISION 

DRAWN BY 

R.Pnce 
UNION 

UNIT 

FlGURE 7-5 
MODEL RESULTS 

PCB - YEAR 11 ( 1994) 

JOB NIJireER UNIT S'l'toeOl ZONE AREA 

('AD S.AVE NAME SIZE R<V 
AAZXA.DGt< 

LOC DRAWJNV NUteER •££ 



N 

EDGE OF 
PITS 

BRICK BUILDING 

O· '\ MGIL 

8'CLF 

143.06 

145.06 

20.74 l{) 
l{) ,.., 

... 
0> 

0 ... 

DS 

OS 

"<I-
S? 
OS 

s 

\ 
\ 
~ 

43.6 

...... 
_J 

0 

<o 

w 
I­
<( 

0 

0 

0 
<{ 

0 
0::: 

LL 
LL 
0 
I 
0::: 
w 
Y: 
z 

~ ~ 
oY-" 
~ 

------~-4~~~1-----

43.7 
8'CLF 

>­z 
w 
::l' 
w 
> 
<( 
Q_ 

w 
1-
w 
n: 
0 z 
0 
0 

\ 
\ 

0 

TOPOGRAPHICAL SURVEY 
LEGEND 

:o:uw MONITORING WELL 

~ CLEAN OUT 

-o- POWER POLE 

----7 DOWN GUY 

VALVE 

~ WATER METER 

ICJ GAS METER 

OS DOWN SPOUT 

ts FIRE HYDRANT 

tsw WALL MOUNTED rtRE HYOR ANT 

0 TREE 

0 EVERGREEN TREE 

RAILROAD TIE EDGING 

~BM BENCH MARK 

[]III STOOP AND STEPS 

GUARD POST 

CONC CONCRETE 

PVC POLYVINYL CHORIOE PIPE 

----OHP----OVERHEAO POWER 

----RT ----BURIED TELEPHONE 

---SS SANITARY SEWER SERVICE 

---W WATER LINE 

--- G GAS LINE 

... --- ....... - _ ___ .... ---CONTOUR LINE 

'1-<Q 
-..~•· SPOT ELEVATION 

p 

R 

~~~m~ ~~~~~~~ 

ON TOP OF FOOTING 

AT BOTTOM OF A PIT 

ON TOP OF RAIL 

RAILROAD TRACKS 

-l!-lliH~ ~ ~ ~-H-JHl-~ ~ t-, r ...:._:s.KZ:RAILWAY STOP BLOCK 

--~..._\:Lt..---8' CHAIN LINK FENCE 

NO REVISION 

DRAWN BT 

R.Pnce 
UNION 

UNIT 

FJGURE 7-6 
MODEL RESULTS 

PCB- YEAR 26 <20091 

ZONE AI<:E:A 

CAD SAVE NAUE SIZE REV 

AAZXA.OGN 
OfiAWIN(. NUMBER HEE 



N 
BRICK BUILDING 

DOCK 
RAMP 

8'CLF 

C> 

"' 

IL 
.J 
u 
oc. 

~~==~za~~~~~zanz~~~~~~~~~~~~~~~~~~~~zauz~~uzzd~~D~S~------~~------~~ 

1 MG/L 

0.1 MG/L 

0.001 MG/L 

0.0005 MG/L 

:;:: 
..;- N 

S2 S2 

143.06 

145.06 

2-STORY 
AREA 

20.74 

..;-
0> 

0 .... 

::: 

OS 

s 

\ 
\ 
~ 

1-
z 
w 
:::!' 
w 
~ 
Q_ 

w 
1-
w 
a:: 
u 
z 
0 

43.7 u 
8'CLF 

\ 
\ 

):'::';!: 
<{_ 
o-ro 

0 

SCALE 

TOPOGRAPHICAL SURVEY 
LEGEND 

:0:MW MONITORING WELL 

-¢- CLEAN OUT 

-G POWER POLE 

----:l OOWN GUY 

VALVE 

~ WATER METER 

(!;] GAS METER 

OS OOWN SPOUT 

ti FIRE HYDRANT 

!;w WALL MOUNTED FIRE HYDRANT 

0 TREE 

0 EVERGREEN TREE 

RAILROAD TIE EDGING 

~BM BENCH MARK 

Diill STOOP AND STEPS 

GUARD POST 

CONC CONCRETE 

PVC POLYVINYL CHORIDE PIP£ 

----OHP----OVERHEAD POWER 

----BT ----BURIED TELEPHONE 

----SS SANITARY SEWER SERVICE 

60' 
I 

----W WATER LINE 

---- G GAS LINE 

_------ _____ -'--- CONTOUR LINE 

SPOT ELEVATION 

F 

p 

R 

ON TOP OF FOOTING 

AT BOTTOM OF A PIT 

ON TOP OF RAIL 

~~~~~~~ ~~~~~~~ RAILROAD TRACKS 

-11-ll-H~ ~ ~-11-11-H-~ ~ ~-IJ--~ Cl F_____.:KZ~RAILWAY STOP BLOCK 

---.......:-><~ . .L..---8' CHAIN LINK FENCE 

NO AE\'JSICI4 

[)f!AWN BY 

R.Pr1ce 
UNION 

UNIT 

FIGURE 7-7 

MODEL RESULTS 
PCB - YEAR 71 ( 2054) 

AP[A 

SIZE 

LOC 

REV 

HEE 



I 
I 
I 
I 
I 
I APPENDIX A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



--~w<.:> '-'J. ::>'-+ U::>·~O 11 H rC..l11H IU'-+ ~'-+.:::.-u~::>l 

1 
I 
I 
I 
I. 
I 
·I 
I 

,..._ 

March 14, 1194 

KJ:. lric: Ra4lee 

·BOWDEN 
CONTRACTING COMPANY, tNC. 

1030 PAWNEE AV!NUE 
KANSAS OI'TV, KANSAS $$105 -

913442·5112 
FAX 913-342..014S 

Wa•tiAVbou•• ••m~1at1on lervices, Inc. 
21750 Cedar Avenue 
.P.c. ao~ :;so . 
'•k•villle, HK sso•• 

U : Va.i•on P"~j ect 
3121 •r:illlulrboff load. 
&an•as City, Kan•as 

I Dear IU' • Ra4Jce, 

I 
On FJ::I.4ay, M•rch 1.1, 1ft,, Ken BlOID o~ .Ke!U\•i:h M• llOil • Aaaaoiat. .. a 
(struetural engineer) an4 I, .. t with Roy L•oaard of Alpba·Om•9• 
GeoTec:h , Ine. · ( aoils an~ineer) ·at ltoy 1 • otf 1·ce to ct.tacu11 "h• current 
situation at the refarence4 site and the.pO••t~i11t1ea o~ exaavat~ng 1 deeper aa you requeat•d. 

loy ha4 received a paclct't o~ infonsatior.f of the h•l.i.cal un4arpinning 
aft M~eh ?, 1994 to allow h1a time to review the method· Ken vaa 

I proposing to use. Wbe~ Kea aad I ~~·••Ate4 to 807 ~ i4••• of what 
we wera ~ropoaing to do, Roy ha4 grave CODC.~ft· Of tbe ouz~eftt 
s1tua-cion. Roy bad eonc:erns about any add.i.t.i.Ol\al •ac:avatil\f 

I occ\U':riAcr and com&M~t.e4 t.hat we we:re ••t:r:ea4ing on thin iea •• it 
stand.& right naw". Roya concerns are aa follow•~ 

I 
I 
I 
I 
I 
I 

1. aeariuo failure of footinv• OCOU%rino 4ue to the satu~ate4 
aand getting wetter due to ~iainq water t_.l• o~ 1urfaae 
water migrat.1on. 'l'h6te i• a bigh poa•U:.il:U;y in t.be PH .. ftt 
state~ excavated 13,f•et below bottom of tootiAI that tbe 
w•t aanda Will flow and result in voi4• iA all di~ectio~. 

2. laaal failure of tbe iAterior Gol\lmft :fo"YA4atioa• due to 
the sat~rated sands* theae could be UD4•~•1a•4 •••ily. 

3. . 'l:'hili is the ti.me o~ year where hi•tortc:all·Y w• have t.bw 
q~••t••t chance of raiDs. Aeeord1~v ~o Ma~k LiGGett of 
Unison# the water t&bl• ha• risen approximatelf e1tbt 1n~h•• 
in the laat week. 

GENERAL. CONTAACTOAS-CONSmUCTJON MANAGERS 
Snldt::l WdPS :20 t-'6, S1 ~ -
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'94 09:56 N A PENTA 704 543-0957 

Mr. Brie ••dke 

I 
IC&J'Ch 1.6, 1994 ,.,. ~· 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

4. . t t ~be tuee ( 3) cells azo• Hin.tainet~· ope~a, ~diatelY' he 
would ~·co_..n4 a 4ewateriftf ·~~attf1. 

1. ror us to make any ~•oo~aftdatioa• dye to tb• ••~iou.neaa of 
tile exiatiflg coD4it.ioaa, a ceUple o~-· thiftga 11eee1 to b•ppen. 

8"d 

A. 1o11a 1cveati9ation to 4etermin• aolla bear1nq aDd 
•oi~• makeup to allow fo~ p~O,.r at~uatuzal 
reeo.-.Adationa. 

1. Dewaterino of the •u~zooUDd1ng· ar.•• to a 4apth that 
would allow fer the IOil• ~e dry out aa4 ttabiliae. 

Sn.Lc:!tl Wdt>S : 20 f76 , S T Cli::IW 
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MONITORING WELL INSTALLATON FORM 
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I - I ' 
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--~~ .-
1/\ 

Backfill 

Type: Enviroplug 
grout 

llisfr:. Eipe. 
Type: Schd 40 PVC 

Size: 2· dia. 

Seal 
Type: Bentomte pellets 
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0 ' 0 
1 0- 0 

WeU.Bottom ----~'* 

Type: Point 
Size: 6. length 

Project Number: K41001.0 

Project Name: Unison 
Date Completed: 4/21194 

Installed by: Layne-Western 
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~-~---- Bottom of cas1ng: 746 
/' A 0 .... 
0 0-0 .-
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o- I 

1/\ 
- ' - 0 .. 

" D · o' 0 
/ I 

- , / 

0 o/ 
~"'----Top of seal: 732 

~- Top of filter pack: 728 
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Well Number I PZ-3 

ERM Rod::y Mountain, Inc. 

9300 W. 110th StreetJ Suite 490 
Overland Park, Kansas 66210 
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Envirorrnental ResolJ"ces Management 
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LocatiOn Kansas City, KS W.O. Number K41001.0 

Number_EZ-3 __ Total Depth_33fL_Oiameter _a:_o.o___ 
Strface ElevatiOn 748 r:nsl Water Level: lnit ___ 241Ts. __ _ 

Screen: Dia_~ __ Length_JQ_f~slot Size____Q.Illir_ 

Casing: Ola __ ~ __ Length __ 22" __ Type Schd 40 _pvc __ 

n L 1ng og 

Sketch Map 

. . 

810;;1. 1 
® PZ-3 

Notes 

I Drilling Company Layne Western Dnlling Mettxx:J HSA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Driller O.J. Harper 

~ ~ 
.§l ~ .s:: =~ 

! ~ ~~ ~~ t; 
n ,'q_ 
~ 

1-1 

1- 2 

1- 3 

1- 4 

1- 5 

1- 6 

t--7 

1- 8 

1-g 

r--10 

1- 11 

i-12 

1-=l 

Log By MM Katzman Date 4/21/94 

Description/Soil Classification 

il (Color, Textt.re, Structures) 

Boring advanced with 
Concrete, ora vel subgrade FILL. 4 114• 10 (B" 00) HSA. 

Mbile 831 mounted on 
Very st1ff, b'"own S11ty Clay FILL with g-avel. (FILL) Fad farm tractor. 

Motthed Clay Slit to Silty Clay FILL 

light and darl:: brown. (FILL) 

Predominantly Silty FILL. (FILL) 

Page _1 of~ 



I Environmental Resources Management Drilling Log 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!i ~ s:::. 

~~ ~ 

..... .... 

-14 

! 

-15 

-16 

-17 

1- 18 

1-19 

r- 20 

-21 

-22 

--23 

-24 

1-25 

-26 

-27 

-28 

-29 

':ln 

Number _ _pZ-3 __ _ 

c: 
~ 

=~ 
~~ l! Description/Soil Classification 

(Color, Texture, Structures) -

8 
SAME: Clayey Silty FILL. (FILL) 

Soft Clayey SIL T1 wet saturated, gray-brown. tvbttled light to dart. (Ml) 

Less mottlt1"9. 

Fme-very fine SAND, 
s1lt content deaeas1ng. (SM) 

Fine-medium SAND. (SP) 

Very damp and wet. 

Brown, loose S11ty SAND. (SM) 

Easy drillirQ advance. 

Med1um grained, poorly graded SAND w1th fme sand. (SP) 

-Page_?_ of~ 



I Environmental Resources Management 
Number --~Z-3 ___ _ 

Drilling Log 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Is i ! u. 
-..J 

"''"' ... v 

f- 31 

f- 32 

-33 

-

f-

f-

-

-

-

-

-

f-

-

-

-

-

.~ c: 

.c. .Q 

~~ =Y 
~~ 

8 
i! Description/Soil ClassificatiOn 

(Color, Texture, Structures) -

SAME: Medn..m grained poa-ly gaded SAND with fine SAND. (SP) 

Harder dnlhng. 

Very fine grained Stlty SAND miXed with Sanely SILT. (SM) 

Bottcrn of Bonrli:J 33 ft. 

-Page _l. of 1 
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MONITORING WELL INST ALLA TON FORM 

Ground strface • -==;;::::===;:;:::=====r::r======;:=- ~ Surface Elev: 744 

Apron 
Type: Port 

cement 

Protect lye Casing 

Type: Steel 
Size: 6. 

Backfill 
Type: Cement grout with bentonite 

Ris.er. Etpe.. 
Type: Schd 40 PVC 

S1ze: 2·d1a. 

Seal 
Type: 

Screen 

Type: Schd 40 PVC 
Stze: 2· dia.10-slot 

~Bottom 

Type: PVC point 
Size: 6. length 

Project Nunber: K41001 
Project Name: Umson 
Date Completed: 4/22/94 

Installed by: Layne-Western 

I - I \ 

, ' 0 
0 • O • I 
I 0 . -
'A 

0 
0 ' 0 t 0 -

10 
0 I 

A 0 -

Top of riser 

/ ' '~ 00 
0 0 .-

0 
0- • 

'A - .... - 0 ~ 

A 0 
o' 0 I 

/ - , / 
o/ 0 • Top of seal: 729 

Top of filter pad::: 725 

Top of screen: 721.8 

Bottom of screen: 711.8 

Bottom of ct.p/plug: 711.3 

Well Number I PZ4 A 

ERM Rocky Mountain, Inc. 
9300 W. 110th Street, Suite 490 
Over land Park, Kansas 66210 
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Envirormental ResoLrces Management 

Project Umson Owner Union Carbide CorQ. 

Locatron Kansas City, KS W.O. NliTlber K41001.0 

NlJ'Tlber PZ4 ___ Total Depth 32_' _Diameter _['_QQ_ __ 

SLrface Elevation.__:_74~4:-·--- Water Level: I nit -- 24 ITs-= 

Drilling Lo_g 
Sketch Map 

P2-4 1 ~ 

Ga ~ ~ 

! Bki;J. 0 :::: 

I Screen: Dia_£_ __ length___j{L_ __ Siot Size_JQ __ 
Notes 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Casing: Oia_£_ ___ length_~ ___ Type_Scrui1Q PVC 

frilling eorrpany Layne Western (X filing Method HSA 

CXtller _Q._J. Harper Log By MM Katzman Date 4/21194 

£ ? 
~ ~ Description/Soil Classification .s::: =~ 1! ! ~ g..§' 

~~ (Color, Texttre, Structtres) l5 
n ,q 
..... 

Gravel Sand FILL Boring advanced w/4-114" ID 
HSA (8" 00), w/ Mcbile 8 31 

1-1 
on Ford farm tractor, used 

Very fine grained Silty SAND, brown to Sa roy SILT tef bn lc:rock:-{)ut plt..Q. 

bw plastiC saturated. (SM-ML) 

t- 2 

1- 3 
Becoming very fine Silty SAND 
brown, morst. (SMJ 

f- 4 

1- 5 

1- 6 

t-7 

1- 8 
Becamng dl.rrp to wet With sane free water. (Sv1) 

1-g 

f--10 

t- 11 

t-12 

1"l -Page _1_ of] 
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Environmental ResOL.rces Management 

~i 
Jl c 

il Description/Soil ClassificatiOn .c. .Q 

~~ -=Y 
~ f~ (Color~ TextLTe1 Structtres) 

~"'-
8 .... 

SAME: Brown, very fine grained Silty SAND, da!T1' to wet. 

'-14 

f.- 15 

-16 

-17 Becomt~ixed very fine Silty SAND 
and fine NOw/ same Saroy Zones. 

I- 18 

1--19 

I- 20 
Brown, fine grained, poa-ly graded SAND w/ same medium sand 

t-21 

-22 

---23 

-24 w/ much medium sand. 

I- 25 
Medium grained, poorly graded sand. 

-26 

-27 

-28 

-29 

~n Very Silty SAND. 
~u 

Drilling Log 

-. 

(SM) 

(S\1w/SP) 

(SPJ 

(SP) 

(SM) 

Page~of ~ 



I Environmental Resources Management Drilling Log 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-
!j 

'\,.J 

........ 
vv 

f.- 31 

1- 32 

-33 

!::l c: 
.Q .s::::. 

=~ ~~ ~~ 
8 

Number _.PZ1_ _____ _ 

l! Description/Soil Classificatton 

(Color, Texture, Structures) . - . 

SAME: Very Silty SAND (SM) 

Bot tern of Boru1g 32 ft. 
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MONITORING WELL INSTALLATON FORM 

I 

Ground Surface 

Apron __.~~~ 
Type: None 

Prot~Ne~~~-~~ 
Type: None ' - 1 ' 

Size: None U '· ~ ~ I 

Backfill 
Type: bentonite/cement 

grout 

ruser.EiPa 
Type: Schd 40 PVC 
Stze: 2· dia .. 

Seal 
. Type: Holeplug- be 

chips 

Eiltei:. Eatk 

Type: Sand 
Size: 10-20 grade 

Screen 

Type: Schd 40 PVC 

Size: 2• dia-10 Slot 

I U 0 

We.JJ. Bottom ----t~ 
Type: Point 

Size: s· length 

I Project Number: K41001.0 
Project Name: Unison I Date Completed: 5/5/94 

Installed by: Layne-Western 

I 

- Top of casing None 

Top of riser 742.7 

..- SLrtace Elev: 740 ~ 

t=:::::r:==i .- Bottom of apron: None 

~+--- Bottom of castng: None 
/' A 
0 ' I 

0 0-0 .-
0 

o- , 
'A - .... 

- 0 .. 
A 0 
o' 0, 

/ - , / 

o o/ 
~-- Topofseal: 730 

~-Top of filter pack: 728 

Bottom of screen: 715 

Bottom of cup/plug: 714.5 

.-- Bottom of filter pack: 712 

Well NlJTlber I MW11A 

ERM Rocky Mountain) Inc. 
9300 W. 110th Street Suite 490 
Overland Park, Kansas 66210 
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Envirormental Resources Management 

Project Umson Owner Union Carbide Corn. 

Location Kansas City, KS W.O. Number K41001.0 

Well Nt.mber MW11A Total Depth 28 Diameter ..LL..QD 

Strface Elevation 741,msl Water Level: lnit-=-241Ts __ _ 

Saeen: Dlfl 2• Length 10ft. Slot S1Ze~10;;;..____ 
I 

211 

C8s111g: DIB_---=:..._ __ L,ength 18 ft. Type Schd 40 PVC 

o ·w L rt lnQ og 
Sketch Map 

. 

1 
~ B[ig., 

MW11A 
Notes 

I Drillmg Company Layne Western Dnlling MetOOd __ H_SA __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lXJIIer O.J. Harper 

s::. '0 
.2 ~ 
~ ,-g .. Cl) 

~_§' ~ .~ ~~ (.!) 
n .~ 

r-1 

1- 2 

- 3 

- 4 

- 5 

1- 6 

1--7 

.... B 

-g 

-10 

- 11 

r-12 

.. ,., 
''"' 

Date 5/S/94 Log By MM Katzman -
Description/Soil Classification 

I! (Color, Texttre, StructtTes) 

FILL 
Boring advanced 
with a· OD-4114.10 

Dense low plastic HSA with trLICk 
Silty clay to Clayey Silt FILL. (FILL) mounted Ad::er 82 

With OCC gravel s1zed rock 

fragments. (FILL) 

Page _1 of~ 
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Environmental Resources Management 
Number MW11A 

Drilling Log 
--

ii ~ 
c: 

.r::. .2 

~~ =~ 
-.J ~~ 

.1"'1. 
8 

II Description/Soil Classifica.t 1on 

(Color, Texture, Structures) -

.... 
SAME: FILL. (FILL) 

Very fine, low damp-moist, plastic Clayey-Sandy SILT. (.ML) 
-14 

-15 
Very fine grained Silty SAND saturated. (SM) 

-16 

-17 

1-- 18 

-19 

-20 Becan1ng fine with some SILT. (SM-SP) 

-21 
Dark brown, medium, poorly gaded SAND. (SP) 

-22 

--23 Fme-medium, poorly graded SAND (SP) 

-24 

-25 

-26 Light brown, very fine Silty SAND. (SM) 

-27 

-28 
Bottom of Bormg 28ft. 

-29 

':ln 
vu -Page _2_ of .2 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MONITORING WELL INSTALLATkJN FORM 

Ground Surface ~ 

Apron --... ~~~ 
Type: None 

Protective casino ----+---. 
Type: None I - 1 ' 

S ' ' u ize: None u . U I 1 
I 0 

Badctill 
Type: Enviroplug 
cement and bentonite 

Ris.er:.Elpe_ -----+-:---1"\------r 

Type: Schd 40 PVC 

Size: 2" dia. 

Seal 
Type: Envlroplug Cement 

and bentonite. 

EllteL~ 

Type: Sand 

S1ze: 10-20 grade 

Screen 

Type: PVC Sched 40 

Size: 2· d1a.1 10-slot 

Well.Bo11am 
Type: Point 

Size: 6"1ength 

I Project Number: K41001.0 

I 
I 

Project Name: Unison 
Date Completed: 5/4/94 

Installed by: Layne-Western 

. 
Top of casing None 

Top of riser 746.9 

~ SLrtace Elev: 744 
Top of g-out elev.: 744 

1==:::;:::::=1 ~ Bottom of apron: None 

~+--- Bottom of cas1~: None 
/ ' 1\ 
0 ' . 

o o -u .-
0 

o- . 
'/\ - .... 

- 0 .I 

- /\ n 
o' 0 • 

/ 

Top of seal: 729 

- , / 

0 ol 
~ 

Top of filter pack:: 726 

Top of screen: 724 

Bottom of screen: 714 

Bottom of cup/plug: 713.5 

... ~ __ Bottom of filter pack:: 711 

Well Number I MW12A 

ERM Rocky Mountain~ Inc. 

9300 W.110th StreeC Suite 490 
Overland Park, Kansas 66210 
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MONITORING WELL INSTALLATON FORM 

Lock _. 

Ground Surface ., 

protect1Ve Casino ---+--'~ -
T~pe: None • - 1 ' 
Size: None , ' 0 

Backf1ll ---IT""U _, 0 · 0 1 

Bm:.Ejpa 

Type: Enviroplug 
cement, benton 
grout 

Type: Schd 40 PVC 
Size: 2• dia. 

Type: Enviroplug 
bentonite sltrry 
Tremied bottom 

Ell1er:. Eack. -----ii~ 

Type: Sand 
Size: 1D-20 grade 

Screen 

Type: Schd 40 PVC 
SiZe: 2" dia., 10-slot 

I Project Nunber: K41001.0 
Project Name: Unison I Date Completed: 5/4/94 

Installed by: Layne-Western 

I 

- Top of casing None 

Top of riser 745.3 

+-- SLriace Etev: 744 
.-- Top of grout elev.: 744 

t==:;:::==t .-- Bottom of apron: None 

..__+--- Bottom of cas1ng: None 
/ ' 1\ 0 ' I 

0 0-0 
.-

0 
o- . 

'A - .... - 0 .. 
/\ D 
o' 0. 

/ - , / 

0 o/ 
~ Top of senl: 729 

Top of filter pack: 708 

Top of screen: 705 

Bottom of screen: 695 

Bottom of cup/plug: 694.5 

Well Number I MW12B 

ERM Rocky Mountain, Inc. 
9300 W. 110th Street Suite 490 
Overland Park, Kansas 66210 
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Envi"orrnental ResoLrces Management L n mg og 
Project Umson Owner Union Garbide C~ Sketch Map 

. r h 

Location Kansas City, KS W.O. Number K41001.0 

Nl.lllber MW128 _Total Depth 54 · __ Diameter ~QQ_ __ 
B~. Ml/128 

® Strface Elevation 744 .S: msl Water Level: I nit_--__ 24 tTs-=-

Screen: Dia _ _L __ Length__J!L_ __ Siot Size_jQ_ __ 
Notes 

Casing: Dia_L ___ Length_19_' ____ Type Schd 40 PV 

lXIIIing Corr'4>any layne Western lXilling Method HSA 

lXrller O.J. Harper Log By MM JS_~~ma~ ______ Date 5/4/94 

~ 
~ ~ Description/Soil Classification ~ .s:: =~ i! ! ~ E".§' ~~ (Color, T exttre, Structures) 
(.!) 

n .~ 
~ 

Boring advanced by 8" OD FILL. HSA w/ truci: mounted 
Ad:er 82. 

_1 

Light cr-own-tan, dry, very fine Clayey SILT. (Ml) 
1- 2 

1- 3 

1- 4 
Becomlng damp. 

!- 5 
MIXed low pestle, Silty CLAY ard slightly sandy, Clayey SILT. (CC&Ml) 

1- 6 

1-7 Low plastic, Silty CLAY, damp dar1< cr-own. (CL) 

1- 8 

Low piastre, brown Clayey SILT. (Ml) 

r-g 

:-10 

1- 11 

t--12 

1"l 

Page _1 of 1_ 



I Environmental Resources Management Number __ MW128 __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Jj 
~ 

~ "-"' .... 

1- 14 

1- 15 

-16 

-17 

1- 18 

1-19 

1-20 

-21 

-22 

--23 

-24 

1-25 

-26 

-27 

-28 

-29 

~ 

~ c: 
.J::. .Q 

~_§" =~ 
~~ 

8 
i! Description/Soil ClassificatiOn 

(Color, Texture, Structures) 

SAME: Light brown, bw plastiC, Clayey SILT. 

Light brown, very f1ne S1lty SAND to San::ly SILT 

with d~erete zones/strata of low plastic Clayey SILT 

moist to damp. 

Becoming Sandt SILT to S11ty SAND. 

Very fine grained Silty SAND With tr. medium sand. 

SAME: very f1ne ga1ned Silty SAND With tr. medlun sand. 

Drilling Log 

-

(ML) 

(SM) 

(ML) 

(SM) 

(SM) 

(SM) 

Page-~ of .1 



I Environmental Resources Management Drilling Log 

I ~~ ~i 
~ c:: 
.c .Q 

~~ =~ 
'-' ~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'>n 8 
~ ... u 

1- 31 

1-32 

-33 

-34 

1-35 

1-36 

I-- 37 

t-38 

t-39 

-40 

-41 

1-42 

-43 

-44 

-45 

-46 

4f 

Description/Soil ClassificatiOn 

(Color, Texture, Structures) 

Becoming fine SAND with some SILT. (SP w/S\1) 

Fine SAND w lt.h tr. of medium SAND with some very fine Silty SAND. (SPwiSM) 

SAME: Fme SAND with tr. of medium SAND With some very f1ne Silty SAND. (SP w/ SM) 

Fine to medium SAND with tr. coarse SAND. (SP) 

Page _J of .1 



I Environmental Resotrces Management 
Number· MW12B 

Drilling Log 

I i! ~i 
Jl c: 
.s:::. .R 

~~ =~ .._, ~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,.., 8 

t- 48 

! 

1-49 

-so 

-51 

1-52 

i- 53 

t- 54 

t-

-

-

-

1-

-

-

-

-

.__ _____ _ 
Description/Soil Classification 

(ColorJ TextureJ Structures) 

Same: Fine to med1um SAND With tr. of coarse SAND. (SP) 

MedilJTl poorly graded SAND w/ some fine and tr. of coarse sand 
with some lignite. (SP) 

Becanr~coarse with some medrum SANDwrth tr.of frne 
to medit.m g-avel. (SP) 

Becanlng fine to medriJll with some Silty SAND and CLAY GULLS. (SP wf SM) 

Bottom of Boring 54ft. 

Page _1_ of .1 
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I 

! I 

I 
I 
I 
I 
I 
I 
I 

MONITORING WELL INSTALLATON FORM 

C-<ound SJLface .=:;;::::::::===;::;:::======r:;:=====;=- ~ Surface Elev: 745 

Type: Concrete 

Type: Steel 
Size: 6. 

I- I \ 

, ' 0 

Backfill 
0 I 0 1

0
1 

-----i~ 

Type: Envi"oplug 
bentonite and cement 

Hiser. Eipe_ 
Type: Schd 40 PVC 
Size: 2" dia. 

Seal 
Type: Coarse grade 

bentonite chips 
(holeplug) 

Eil1er. EilCk 
Type: Sand 

Size: 10-20 grade 

Screen 

Type: Schd 40 PVC 

Size: 2" dia- 10 Slot 

Wall Bottom 

Type: Cup 
Size: 4" length 

Top of riser: 744 

~-J--- Bottom of cas1ng: 743 
/ ' 1\ 0 ' . 
0 0-0 
.-

0 
0- I 

'A 

--0 ~ 
1\ D 
o' 0 , 

/ - , / 

0 o/ 
~--Top of seal: 731 

~- Top of filter pack: 727 

Top of screen: 7253 

Bottom of screen: 715.3 

Bottom of cl.4)/plug: 715 

4--- Bottom of filter pack: 712 

I Project NlJ11ber: K41001.0 Well Number I MW13A 

I 
I 

Project Name: Unison 
Date Completed: S/3/94 

Installed by: Layne-Western 

ERM Rocky Mountain, Inc. 
9300 W. 110th Street, Suite 490 
Overland Park, Kansas 66210 
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MONITORING WELL INSTALLA TON FORM 

\..round Stcface ==;;:::=====r=;:::::=======;:;:::::::====;:=- ...-- Surface EJev: 745 

Type: Steel 
Size: 6. 

Backfill 

Type: Cement & 
bentomte 

Rlser:. E.ipe. 
Type: Schd 40 PVC 
Size: 2" dia. 

SeaJ 
Type: Bentonites 

.E.i.Ltec Eii~ 
Type: Sand 

Size: 10-20 grade 

Screen 

Type: Schd 40 PVC 

Size: 2" dia- 10 Slot 

Well Bottom 

Type: Point 
Size: s· length 

I Project NLJTlber: K41001.0 

Project Name: Unison I Date Completed: 5/3/94 

Installed by: Layne-Western 

I 

~---4- Topofrlser: 744 

..___"--- Bottom of cas1ng: 743 
/' A 
0 ' ' 

o o -D 
,-

0 
o- , 

'A - .... - 0 .. 
A n 

o' 0, 
/ - , / 

0 o/ 
._--Top of seal: 712 

Top of screen: 706 

Bottom of screen: 696 

Bottom of ct.p/plug: 695.5 

~ Bottom of filter pack: 691 

Well Number I MW138 

ERM Rocky Mountain} Inc. 
9300 W. 110th StreeC Suite 490 
Overland Park, Kansas 66210 
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Envirormental ResolJ'"ces Management 

Project Umson Owner Union Carbide Corp. 

Location Kansas City, KS W.O. Number K41001.0 

Nt.mber _.MW13fi_ Total Depth_~ ft. __ Oiameter _l!:..QQ_ __ _ 

Surface Elevation 745 msl Water Level: lnit - 24 trs-=-

Screen: Oia_ 2 Inches _Length_1Ql!:___Siot Size_JQ__ 

Ca~ing: Oia~lnches_Length_~!!:_-Type Schd 40 P'{C 

Dr filing Company Layne Western Drilling Method HSA 

rl L 1ng og 
Sketch Map 

,® Mtl/138 t 
Bldg. 1 

Notes 

Orrller _.Q_...Lfitm.er ________ Log By Mike Katzman Date 5/3/94 

&. ~ 
~ ~ Oesaiption/Soil Classifrcatfon .r:: ,.g 

~~ !.l E".§' ~~ (Color, Textlre, Structures) 
l' 

n .~ 
~ 

FILL Boring advanced with 4 '¥4.10 HSA 

t-1 
and A<Xer 82 trud:: mounted ng 

0311:: brown, Clayey Sll T- damp to wet. (ML) 

- 2 

- 3 

r- 4 
MIXed low plastiC Silty CLAY and Clayey SILT. (Ml& CL) 

- 5 

- 6 

t-7 

t- B 

r---9 

Light brown very fire Silty SAND. (SM) 
~10 

- 11 

-12 Mixed with ayers of Sandy SILT. (SMw/ML) 

A'"l -..... 
Page_1 ofi 



I Envrorvnental Resotrces Management 
Number MW138 

Drilling Log 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ii 
~ 

_..("1_ .... 

~14 

I- 15 

-16 

-17 

-18 

-19 

-20 

-21 

-22 

-23 

-24 

-25 

-26 

-27 

-28 

-29 

"ln 

~ 
.s:::. 

g~ 

c 

-~ 
j~ i! Oescriptron/Soll ClassificatiOn 

(Color~ Texttre~ Structl.l"es) -

8 
Same: LJght brown, very fine Silty SAND wrt.h Sandy SILT. (SMw/ML) 

Light brown, very fine g-a1ned S11ty SAND; moiSt. (9..1) 

Mixed very fine Silty SAND With Byers of Sandy SILT. (s-A w/ML) 

Fine SAND; wet. (SPJ 

F1ne, medium SAND With tr. of Silty SAND. (SPw/ SM) 

Medlun g-a1ned With sane fine SAND With tr. of lignite. (SP) 

Page _g_ ofi 



I Envirormental Resotrces Management 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ij -
"'n --

r- 31 

r- 32 

-33 

-34 

r- 35 

r--36 

r- 37 

r--38 

-39 

-40 

-41 

t- 42 

-43 

-44 

-45 

-46 

.. n 

!::l 
.s:::. 

~J 

Number t.INI1:m 

~ 
.. y 
~~ i! Description/Soil ClassificatiOn 

(Color, Texttre, StructtJ"es) 

8 
Same: Mecllumg-arnedwrthsaneflne SANDwrth tr.of trgnrte. 

Medium to coarse SAND wrth llgnrte; pea-ty gaded. 

Becoming medrum, fine grained. 

Silty SAND. (Svl) 

No recovery. 

Drilling Log 

-

(SP) 

Elevated PIDreadroos: 
Suited up to level C. 

Page 2 ofi_ 
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I 
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I 
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I 

Environmental Resotrces Management 
Number MW138 

Drilling Log 
-

~j 
~ r:::: 

.Q .s:::. 
=~ ~~ '-J ~~ . ., 8 

i! Description/Soil ClassificatiOn 

(ColorJ TextureJ Structures) -

Same: No recovery. 

t- 48 

t- 49 Med1um, coorse grained SAND. (SP) 

-50 Becoming med1un grained SAND. 

-51 
Running sands. 

-52 
Becoming coarse grained SAND. 

Medium to very fine Silty SAND; poorly gaded. (SP-SM) 

t-53 

t- 54 
Med1um to very fme SAND. (SMJ 

t-55 Bottom of Bonr(l 54 ·. 

Page_! of i 
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I 

MONITORING WELL JNSTALLATkJN FORM 

r-f"oUnd Strface .=;;::::====;::;:::======r;=====r=- .- Surface Etev: 745 

Apron -. 
Type: Concrete WI'A 

Type: Steel 
Size: 

I- I ' 

, ' u 
D I u I 01 

--~ .-
1 A 

Bactfill 

I 

Type: Envi'"oplug 
bentonite and cement 

Biser. E.ipe. 
Type: Schd 40 PVC 

Size: 2• dia.. 

Seal 
Type: Coarse grade 

bentonite chips 
(holeplug) 

.E.ilter.~ 

Type: Sand 
Size: 10-20 grade 

Screen 

Type: Schd 40 PVC 

Size: 2" dia- 10 Slot 

Wall Bottom 

Type: Cup 
Size: 4• length 

I Project Number: K41001.0 

Project Name: Unison I Date Completed: 5/2194 

Installed by: Layne-Western 

I 

0 ' 0 
1 0- 0 

Top of riser: 744.9 

~+---- Bottom of cas1ng: 743 
/, A 0 .... 
o o -u 
·-

0 
o· I 

II\ 
- ' - 0 .. 

1\ n 
o' 0. 

/ - , / 

0 o 1 
~--Top of sea.l: 728.5 

Bottom of screen: 715 

Bottom of cup/plug: 714.5 

~ Bottom of filter pack: 712.5 

Well Number I MW14A 

ERM Rocky Mountain) Inc. 
9300 W.110th Street Suite 490 
Overland Park, Kansas 66210 



I Envtrormental ResOlrces Management o ·w L r1 1ng og 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project __ U_n_tso_n _______ owner Union Carbide CorQ. Sketch tv1ap 

Location Kansas City, KS W.O. Number K41001.0 

Nl.ITber ~W14A_Total Depth~2ft. Diameter _ _!)· OD __ 

® MW14A 

~ 
SLrlace Elevation 74Smsl Water Level: I nit....:;-~- 24 trs-=-

Screen: Oia _ _L __ length_101L_Siot Size_..1...._0 __ 

BbJ. I 
Casing: Oia~· ___ length_ 20ft_. __ Type_5chd 40 PVC 

Notes 

I:Xfllfng Company Layne Western I:XIIIifVJ Method HSA 

I:Xtller O.J. Harper Log By MM Katzman Oate212/94 

s:: 'Z' 
.2 ~ Oesaiptlon/Soil Classification ~ =-g i! !~ g-.§' ~, (Color, Texttre, Structtres) c, 

_n .~ - Fill fFILl'\ Borl!]} advanced wrt.h 
+114 HSA on truclc:: 

Low piastre, daJ1:: brown Sllty CLAY. (CL) mounted Ad:er 82 ng. 
r--1 

- 2 Low piastre, moiSt, tan Clayey SILT. (ML) 

- 3 

- 4 

- 5 Becoming medium brown. 

- 6 

r--7 

r- 8 Becom1ng damp. 

r--9 

-10 

- 11 Becoming very frne, Silty SAND to Saroy SILT. (SM) 

-12 

1'l 

Page __1_ of J 



I Environmental Resources Management 
Number MW14A 

Drilling Log 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~j 
'-' 

_A'}_ ..... 

f-14 

f- 15 

-16 

-17 

t- 18 

t--19 

f- 20 

r-21 

-22 

-23 

-24 

t- 25 

-26 

-27 

-28 

-29 

';lf1 
-~ 

.Y c 

.c -'! 

~~ =Y 
~~ 

8 

Description/Soil ClassificatiOn 

(Color, Texture, Structures) 

SAME: Medn.m brown, moist, very fine grained Silty SAND wtth Sandy SILT. (SM) 

Wtth mixed Sandy SILT an:! Clayey SILT. (SMw/ML) 

Becommg wet and light medium brown. 

Wtth much fine SAND. 

No rettrn. 

Medium grained SAND. (SP) 

Medium fme, light brown SAND with Slit. (SP) 

Free water. 

Fine to medium, light brown SAND. 

Page _ _g_ of ~ 



I Environmental Resources Management 
Number MW14A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~~ ..._, 

"'lli ...... 

r- 31 

r- 32 

-33 

-34 

r- 35 

r-36 

r- 37 

1-38 

-39 

-40 

-41 

t- 42 

-43 

-44 

-45 

-46 

AI 

.!l c: 
12 .c 

=~ ~~ ~~ 
8 

i! Description/Soil ClassiflcatiOn 

(Color, Texture, Structures) 

SAME: Medltm, 11ght brown SAND . 

Medium with same fine SAND with tr. of slit and lignite. 

Veryflne Silty SAND With Sandy SILT. (SMw/Ml) 

Drilling Log 

-. 

Bottom of Bonng 32 ft. 

Page-~ of l 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project: Unison Owner: Umon carbide Corp. Sketch Map 

SLrface Elevation: 745 msl Water Level: lmt: NJA 24hrs: NJA 

I 

l ·I 
®5-1 I 

n I 

Location: Kansas City, KS W D. Nt.mber: K41001.0 

Nurrt>er: 5-1 Total Depth: so ft. Diameter: 3-7/B"- 4· 

Screen: Dia: WA Length: N/A Slot Size: NIA Bkjg. l 

Casing: Ola: N/A Length: N/A Type: N/A Notes 

lXIIhng Corrf:>any: Layne Western lXIIIIllg Method: Fbtary Ml.d 

Driller: OJ. Harper Log By: MM Katzman Date: 4/20/94 
>- Description/Soil Classification s; -;;- ~ 

i! .... (I) > 1-
g_~ 0 0. (Color, Texllre, Structtres) u Ul (I) 

n a: 

Gavel and clay-silt BACKFILL. Ba'lng advan:ed with 3-7/fJ' 
flshta1k:tag bit, rotary 

f-1 method and bentonite sllrl)' 
Gardner Derwer Rig 

Sarrples obtained with 2" 
f- 2 

13/24 5 
Fnn, d:l.rk brown, low plastic, Clayey SILT with tr. fine saro (ML) diameter spirt: spoon 

i- 3 
5 

511 
2 

Becoming firm to base of s11t 
5 

r- 4 
21124 3 Frm to st1ff dense, brown low plastic Silty CLAY wrt:h fine (CL) 

512 sand and some clayey slit with red brown mottling. 
4 

- 5 
6 

1- 6 
8 With Clayey SILT lenses (W/ML) 

15124 2 513 
3 

f-7 
2 Becommg firm and very thinly bedjed to laminated with 

2 
decreasing slit lenses. Ckiy IS mottled red-brown. (CL) 

1- 8 
23/24 2 514 

1 
r-g Very loose, thin bedded mottled gray aro b"own, tow plastiC Clayey 51L T (ML) 

2 and thin CLAY lernes with fine sand. 

-10 4 Approximately 30% OWL between B aro 10ft. 

24/24 2 515 

- 11 2 With sand lens at 11 ft. 

3 Becommg loose, thln bedded laminated gray aro brown Clayey SILT. (ML) 
4 

-12 
24/24 4 516 Med1um dense thin bedded, gray and brown, very fine grained SAND and Silty SAND, 

4 poa-ly g-aded. (SM-SP) 
6 

1'''\ 9 
I..J Page_1 of~ 
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I 
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Environmental Resotrces Management 

Project: Unison Owner: Umon Garbide Corp. 

LocatiOn: Kansas City, KS W.O. Number: K41001.0 

reen: Oia: N/A 

Total Depth: so ft. Diameter 3-718"- 4" 

745msl Water Level: lnit: N/A 24 trs N/A 

Length: N/A 

Length: N/A 

Slot Size: N/A 

Type: N/A 

o ·w L n mg og 
Sketch Map 

l 

l ® S-1 I 
I 
I -, I 

Bldg. l 
Notes 

I Drilling Company: Layne Western Dnlhng Method: Rotary Mud 

I 
I 
I 
I 
I 

, I 

I 
I 
I 
I 
I 
I 
I 
I 

Driller: O.J. Harper 
>. 

s ';J' ~ 
> 1-

! ~ 0 a. 0 U) Q) 
0: 

.... 

f- 14 
7 18124 
B 

r- 15 
6 

8 
r16 

12/24 8 

13 
;- 17 

15 

15 
-18 

14124 12 

- 19 12 

12 

13 
f-20 

10/24 1 

r- 21 3 

7 

14 
f- 22 

9118 19 

-23 20 

24 

-24 
6118 13 

24 
-25 

31 

'JF\ -

Log By: MM Katzman Date: 4/20/94 

Oesa-iption/Soil Classification 

1! (Color, Texttre, Structtres) 

Same: medium dense thin bedded, gay and brown very fine SAND and SlltsJA.ND-
poor~ graded. ( 5P) 

517 

Med1t111 dense, thin bedded/laminated gray D-own bw plastic Saroy SILT with thin 
clay laminates. (~ 

518 
Mednxn dense, thin bedded mixed very f1ne Silty SAND and Sarxti SILT with f1ne saro. 

(9v1w/SP 

Medn.m derse, light gray to brown, very f 1ne to medium grained SAND wlth tr. slilt-
poorly graded -ay (5P) 

519 with thin blad:: lignite/organiC layer at 19ft. 
BecanlrYJ b"own gray and f 1ne to medium grained - satnted 

5110 
(continued water loss, approximately 30% OWL) . 

BecomirYJ loose and medil.lTl grained with tr. of fine sand. (SP) 

5111 8ecanii"JJ dense and medium grained with thin lenses of b"own sand and blad:: hgnrt:e 
streaks and tr. f1ne gavel. 

Becanl!'ll very dense andmed1um grained with some coarse sand and tr. f1ne gravelw1th 
S112 

lignite. (SP) 

Becoming medium to fine SAND with tr. of coarse sand aro some s11t. (SP) 

-Page _?_ of 2. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project: Unison Owner: Union Carbide Corp. Sketch Map 
I 

®5-1 I l 
Location: Kansas City. KS W.O. Nl.lllber:K41001.0 

Number: S-1 Total Depth: 60 ft. Diameter: 3-7/8"- 4" I 

I 
Surface Elevation: 745 msl Water Level: lnit: N/A 241Ts: N/A n 

I Screen: Oia: N/A 

Casing: Oia: N/A 

Length: N/A 

Length: N/A 

Slot Size: N/A 

Type: N/A 

Bldg. 

Notes 

Drilling Company: Layne Western Drilling Method: Rotary Mud 

lXiller: O.J. Harper Log By: MM Katzman Date: 4/20/94 

>.. 

ii til Description/Soli Classification > I- II 0 
0 a. (Color, Texture, Structures) ~ C1l (f) c: 

£.U -11118 12 S113 

24 
Same: Very dense, medn.m to fine SAND wrt:h tr. of coarse sand and some slit, with 

~27 27 
fine hgnrt:e. poorly graded, brown with some gray. (SP) 

I- 28 BecominJ fine grained with tr. medium sand and tr. of Silt with SILT lenses. 
7/18 15 S114 (W/~ 

13 Reamed wrt:h 5-7/8" fiShtail, set 4" 
I- 29 10 cas1ng with bentonite seal to 30ft. 

t- 30 
5118 4 S115 Loose, g-ay, very f1ne g-a1ned SAND, poorly graded to Silty SAND with tr. mediun 

5 sand and silt with coaVhgnite bed at 31.5 ft. (SP-SM) 

f- 31 
4 

t- 32 8/18 11 S116 Dense, oorl:: gray, poorly graded and fine grained Silty SAND With lignite 

15 am traces of medium sand. (9vf) 

1- 33 
23 

t- 34 
11118 11 

5117 Becormng fine grained. 

Becoming dense - as above (SM) 

~ 35 
24 

26 with cay gull at tip. 

f- 36 
7/18 10 5118 

Becoming medium dense, traces of medium sand. (SM) 

t- 37 
13 

20 

t- 38 
11118 7 511:! Medium dense with wood chips at top of sarrple and 1" lignite bed at base of sample. 

10 
13 

-,n 
........ 

Page_Lof ~ 



I Envirormental Resotrces Management L n lnQ og 
ProJect: Unison Owner: Union Carbide Corp. Sketch Map 

I 
®5-1 

I Locat10n: Kansas City~ KS W.O. Number: K41001.0 l I 

---, 
I Nl.lllber: 5-1 Total Depth: 60 ft. Diameter: 3-718•- 4" 

Strface Elevatton: 745msl Water Level: lmt: N/A 24 trs: N/A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
Screen: Oia: N/A Length: N/A Slot Size: N/A 

Type: NIA 

Bldgi 

Casing: Dia: NJA Length: NIA Notes 

Drllhng Company: layne Western Drilling Method: Rotary Mud 

O'tller: O.J. Harper log By: tv1M Katzman Date: 4/20/94 
>. 

~ ~ ~ Oesalptlon/Soil Classification 

!~ 
> t- 1! 0 

~ 0. (Color~ Texttre~ Structtres) a: rn 
.,n 

-- SAME: MediLm dense with wood chips at top of smnple and 1· lignite bed at 
base of sarrple. 

--40 Very dense, poorly graded Interbedded fine SAND and Silty SAND. (SM-SPJ 

11'18 
9 S120 Lllyered with lrgnrte. 

- 41 24 
30 

- 42 
12/17 16 S121 

41 
f- 43 As above, wrth some medium garned SAND with tr. of powdered rod:: on t". 

50/5" 

r-44 
Dense, fmegarned, gray, poorlygaded SAND with some slit and tr. of coarse sand. (SP) 

9118 15 S122 

:- 45 19 

15 

-46 
6118 g 5123 

12 
Becoming medrum dense. 

-47 
16 Medium dense, medium gnuned, poa-ly gaded dark: gray SAND wrth tr. fine sand and 

some coarse grained sand. (SP) 
f-- 48 

3/18 10 S124 
29 

f- 49 36 Dense fine to medrum grained, gay, poorly graded SAND with lenses of Silty SAND 
and thin (1") lens of fine gravel, with 2'' thrcl:: llgnrte rrch zone. (SPw/ Sv1) 

- so 
12/18 19 S125 

Dense, gay, very Silty SAND with traces of gravel and coarse sand, poorly graded 
thinly taminatedlbedded. (SM) 

- 51 
24 

26 

~? 

Page~of ~ 



I 
I 
I 
I 

Envirormental Resources Management 

Project: Unison Owner: Umon Carbide Corp. 

Locatton: Kansas City, KS W.O. Nt.mber: K41001.0 

Nl.lllber: S-1 Total Depth: 60ft. Diameter: 3-7/8"- 4" 

Stcface Elevation: 745msl Water Level: lnit: N/A 24 hrs: N/A 

Screen: Oia: N/A 

Casing: Oia: N/A 

Length: N/A Slot Size: N/A 

Length: N/A Type: N/A 

L rt tng og 

Sketch Map 

I 

l ® s-1 I 

--, I 
Bldg. I 

Notes 

I Drilling Company: Layne Western Drilling Method: Rotary Mud 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0"1ller: O.J. Harper 
>. 
L.. 

:5 C' Q) 
> t-

!~ 0 
(.) a. 
Q) fJ) a: 

J'- 10/18 14 

12 
I- 53 

11 

r-54 
18/18 3 

6 
r- 55 7 

- 56 
8/18 7 

18 
- 57 

21 

-58 
12124 13 

I- 59 14 

14 

15 
r- 60 

-

-

r-

I-

-

Log By: MM Katzman Date: 4/20/94 

Oesaiption/Soil Classification 

1! (Color, Texttce, Structtres) 

;)Ub SAME: Dense~y dJ:2 Silty SAND with tr. of gravel and coarse sand, pc>C?r~ded, 
thinly larmnat be . ( 

Becormng med1um dense With lignite g-avel. 

S127 Interbedded, medtum derne gray Clayey SILT wlth thln larmnae/beds of stiff S11ty 
CLAY with some Sandy SILT- with traces f1ne sam w1th th1n ('118') hgnrt:e lerses. 

(ML w/ OL & SM) 

S128 Dense, very fine grained Silty SAND, gray With tr. of mecllum sand, laminated with 

I ~gmt e. (91.1) 

Dense, med1un to coarse gained, poorly graded gray SAND with some flne sand. (SP) 

S129 Becoming medium dense, fine grained SAND, gray, poorly graded. (SP) 

~dium dense, ga~ coarse grained, poorly graded SAND with traces of mediun 
g1'11nedsardw1th 1ne gmvel1n tip. (SP) 

Bottom of t:a"1ng 60ft. 412lY94. 
Boring grouted 4/21194. 

Page~ of =._s 
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- MAY-18-'94 WED 13:28 ID:UNISON TRANS-END 
1AY-ll-84 TUE 06:35 PACE, INC 

I e..~:~' 
l ison Transformer Services 

26 Brinkerhoff Road 
nsas City, KS 66115 

1ftn: Mr. Mark l'99att 

~iant Reference: Well Sampling 

I E Sample Number: 
e Collected: 

Date Received: 

fame tar 

ORGANIC ANALYSIS 

JIATJLE ORGANICS 
~yl ~hlor1de (Chloromethane} 
~thyl bromide (aromomethane) 
flyl Ch 1 or ide 
: oroethane 
1ethylene Chloride 
~~one 
: on Disulfide 
,1~Dfchloroathy1ene aOichloroethane 
~ Dichloroethylene (Total} 
h roform 
.2-Dfchloroethane 

-•tanone CMEK) 
,~!-Trichloroethane 'lon Tetrachloride 
1 1 Acetate 
i lorobromomethane 
2-01chloropropane 

1,3-Dichloropropene 
· 1 oroethyl ene 
lorod1bromomethane 

I -Trichloroethane 
ne 

ans-l,3-01chloropropene 

)lform · 
{ hyl-2-Pentanone (MIBK) 
fexanone 
~~chloroethy1one 
. ,2-Tetrachloroethane 

Ug/L 
ug;L 
ug/L 
ug/L 
ug/l 
ug/l 

ug/l 
ug/l 
Ug/l 
ugjl 
ug/L 
Ug/l 

UQ/l 
ug/L 
ug/L 
ug/1. 
ugjl 
Ug/L 

ug;L 
ug/L 
ugjl 
Ug/l 
ugjL 
U9/L 

ug/L 
ug/l 
ug/L 
UQ/l 
ugjl 

KC TEL N0:913-321-8942 

FAX NO. 9135991759 
1:*152 P02 

P .• 02 

REPORT OF LABORATORY ANALYSIS 

MOl 

200 
200 
200 
200 
100 
200 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

May 16, 19g4 
PACE Project Number: 54051051 

60 0067996 
05/10/94 
05:10/9.) 

( .. PZ lA METHOD 

8240 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
2100 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
2400 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
ND 
NO 

DATE ANALYZED 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
05/13/94 
05/13/94 
05/l3/94 
05/13/94 
05/13/94 

05/13/94 
05/l3/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
05/13/94 
OS/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

1=-------------~ 
9&08 Lnirer 8oolev10rd ·-~----A-n-Eq-ualllpparu.mlty fmployet t..n•xa. KS $f>2JS 

I TEL: !IU-59$-1$65 
FAX: 9T3-599.l7~S 

I 



-- qJ:iT-J.o-·'::'"+ W~1J J..J;.c::o l1J;UNl:;:,UN .I 

I THE .ACC\IRAIHl! OF CIU"liTV 

I . Hark liggatt 
ge 2 

Client Reference: Well 

llce Sample Number; 
Date Collected= 

l te Receiv~: 
1ent S~le ID: 
rameter 

IIGANIC ANALYSIS 

VOLATILE ORGANICS 

l luene 
larobenzene 
hylbenzene 

l yrene 
lenes (Total) 
chlorod1fluoromethane 

1-1ch1orofluoromethane 
rolein 
rylon1tr11e 

SampHng 

M
domethane 
bromomethana 
Chloroethylvinyl ather {mixed) 

lhylmethacrylate 
2,3-Trichloropropane 

,4-Dichloro-2-butene 
·D1chlorobenzene 
-Dichlorobenzene 
-Dichlorobenzene 

I!·Dichloroethane-d4 (Surrogate) 
uene-d8 (Surrogate) 

Bromcfluorobenzene (Surrogate) 

I TICIDES/PCBS 
clor 1016 

Aroclor 1221 

l clor 1232 
clor 1242 

oclor 1248 
'oclor 1254 

&clor 1260 
Oecachlorobiphenyl Surrogate 
llrrachloro-meta-xylene Surrogate 

I 
I 

~600 loill!l Bouleve.ril 
'~noX<~. (S &5::!'19 
Tfl: 913·599-5165 
~C.K. ~'l-~'1>-nS~ 

IKHN~-tNV KC TEL N0:913 321 8942 tU52 P03 

ug/l 
ug/l 
ug/L 
ug/L 
ug/l 
ug/l 

ug/l 
U<J/L 
ug/l 
ug/l 
ug/L 
ugjl 

ug/l 
ug/l 
ug/L 
ug/L 
ug/L 
ug/l 

% 
% 
% 

ug/l 
ug/l 
ugjL 
ug/L 
ug/L 
ug/L 

ugjL 
% 
% 

La -
REPORT OF LABORATORY ANALYSIS 

MOl 

100 
100 
100 
100 
100 
200 

100 
2000 
2000 
100 
100 
100 

100 
100 
100 
100 
100 
100 

1.0 
2.0 
1.0 
l.O 
1.0 
1.0 

1.0 

May 16, 1994 
PACE Project Number: 54051051 

60 00675196 
05/10/§4 
~94 
----METHOD DATE ANALYZED 

8240 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

99 05/13/94 
104 05/13/94 
103 05/13/94 

8080/608 
NO 05/13/94 
NO 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
125 05/13/94 
88 05/13/94 

An Equal (ipportunlty Employl!r 



lr· Ma~k Liggatt 
rge 3 

Client Reference: We11 Samp1ing 

I CE Sample Number: 
ate Collected: 

l te Received: 
1ent Sample 10: 
remeter 

IIGANIC ANALYSIS 
STI~IDES/PCBS 

Dibutylchlorendate (surrogate) 
lttic;des Prep 

I 
I 
I 
I 

'I 
I 
I 
I 
I 
I 
I 

9608 !.Dlret 6oulev~rtl 
Lanaxa • .KS 66219 
Tll: 913·--ltllll 
~AX: i,3-e~t~-17!!s 

• ~~~I VIVO '-IJ.)' l"t:flt' 

h rodfbromomethane 
, .2-Trichloroethane 

IKHN::)-I:::.N!J KC TEL N0:913-321-8942 tl152 P04 

FAX NO. 9135991759 P.03 

... .. ~EPORT OF LABORATORY ANALYSI~ 

Mey 16t 1994 
PAC£ Project Number: 54051051 

60 0067996 
05/10/94 
05/10/94 
PZ lA 

Untts MDL METHOD DATE ANALYZED 

U9/L 
UQ/l 
ug/L 

C::!lUV 
2500 
2500 

63 
OS/ll/94 

8080/608 
05/13/94 

An £Q1ral Opportunity Employer 

l"!>UUU 
NO 
NO 

-
0!>/13/94 
05/13/94 
n~::/1"">/olt 



l'IHY-d..:l-' '::14 I'IUN 11: IO':;j UJ: UN! ::,uN 

:··e.~~~~ 
tr.Mark Uggatt , 4 

:lient Reference: Well Sampling 

,& Sample Number: 
· tlfe Collected: 

)ate Received: 
· · nt Sample 10: 

meter 

IC ANALYSIS 

. f TILE ORGANICS 
1 iethyl chloride (Chloromethane) 
~yl bromide (Bromomethane) 

! ,.1 Chloride 
:hloroethane 
~ylene Chloride 
\.tone 

:arbon Disulfide 
LJ-D1chloroethylene 
l -D1chloroethane 
\,2-Dtchloroethylene (Total) 
:r-roform 
1 -Dichloroethane 

~-Butanone (MEK) 
1117 1-Trichloroethane 
:41bon Tetrachloride 
/1nyl Acetate 
l\ihlorobromomethane 
lii-Dichloropropane 

:is-1,3-D1chloropropene 
f~hloroethylene 
:~rod1bromomethane 
l,l,2-Trichloroethane 
31ene 
f s-1,3-Dichloropropene 

~romoform 
'lethyl-2-Pentanone (MIBK) 
! exanone 
retrachloroethylene 
li,2?2-Tetrachloroethane 
r uene 

:h 1 orobenzene 

I 
I 
I 

9608 Loiret Boulevard 
lenexa. XS 66219 
Tfl: !113-'5!19·51i65 
fAX: 813-:,SS·l ~5!1 

I~HN~-tND KC TEL N0:913-321-8942 *+159 P03 

REPORT OF LABORATORY ANALYSIS 

Units MOL 

ug/l 5000 
ug/l 5000 
ug/l 6000 
ug/L 5000 
ug/l 2500 
ug/l 5000 

ug/l 2500 
ug/l 2500 
ug/l 2500 
ug/l 2500 
ug/l 2500 
ug/L 2500 

ug/l 2500 
ug/l 2500 
ug/L 2500 
ug/l 2500 
ug/l 2500 
ug/L 2500 

ug/l 2500 
ug/l 2500 
ug/l 2500 
ug/L 2500 
ug/L 2500 
ug/L 2500 

ug/L 2500 
ug/l 2500 
ug/l 2500 
ug/l 2500 
ug/L 2500 
ug/l 2500 

ug/L 2500 

Hay 16, 1994 · 
PACE Project Number: 540510512 

60 0068003 
05/10/94 
05/10/94 
PZ 2A 
---- METHOD DATE ANALYZED 

8240 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
25000 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 

An EQutl Opportuniry Employer 



I . Mark liggatt 
ge 5 

ji1ent Reference: Well 

~E Sample Number: 
Date Collected: 

l te Reee1ved: 
1ent Sample 10: 

PaY"ameter 

IIGANIC ANALYSIS 

VOLATILE ORGANICS 
•hylbenzene 
~ne 
Xylenes (Total) 

l ch1orod1fluoromethane 
ichlorofluoromethane 
rolein 

•rylon1tr1le 
atomethane 
Dibromomethane 

Sampling 

-

hloroeth11Vinyl ether (mixed) 
ylmethac:rylate 

•• 3-Tr1chloropropane 

I ·D1chloro-2·butene 
-Dichlorobenzene 

1,4~Dichlorobanzane 
-Dichlorobenzene 
-D1ch1oroethane-d4 (surrogate) 
uene·dB (Surrogate} 

11fromof1uorobenzene (Surrogate) 

PfSTICIDES/PCBS 

l elor 1016 
clor 1221 
clor 1232 

Aroclor 1242 
wclor 1248 
~clor 1254 

Aroclor 1260 

l achlorob1phenyl Surrogate 
rachloro-meta-xylene Surrogate 

Dibutylehlorendate (Surrogate) 
Pit i e 1 des Prep 

I 
I 

9608 loiret Boul$vtlrd 
l~,._,, I(S liti2HI 
TIL: •11•181-1H5 
f~ tna.~a.u[ls 

Ug/l 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 

ug/L 
ug/l 
ug/L 
ug/L 
ug/l 
ug/L 

ug/l 
ug/L 
ug/l 
ug/L 
% 
% 

~ 

ug/L 
ug/l 
ug/L 
ug/L 
ugfl 
ug/l 

Ug/L 
% 
% 
% 

KC TEL N0:913-321-8942 iH52 P05 

P.04 FAX NO. 9135991759 

REPORT OF LABORATORY ANALYSIS 

MDL 

2500 
2500 
2500 
5000 
2500 
50000 

50000 
2500 
2500 
2500 
2500 
Z500 

2500 
2500 
2500 
2500 

1.0 
2.0 
1.0 
1.0 
1.0 
l.O 

1.0 

May 16, 1994 
PAC£ Proj~ct Number: 54051051 

60 0068003 
05/10/94 
05/10/94 
PZ 2A 
____ M£THOD DATE ANALYZED 

8240 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

ND 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
102 05/13/94 
102 05/13/94 

102 05/13/94 

8080/608 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
143 05/13/94 
90 05/13/94 
87 05/13/94 
05/11/94 

An E«luel Opport~nity Employ~r 



I'Mark l ivgatt , 6 

:lnt Reference: Well Sampling 

Sample Number: 
i&te collected: 
·• Received: 1 nt Sample ID: 
arameter 

RINIC ANALYSIS 

OLATILE ORGANICS 
eiiYl chloride (Chloromethane) 
ellyl bromide (Bromomethane) 
tny1 Chlor1de 
"lroethane 
! ylene Chloride 
: one 

t~on Disulfide 
• o;chloroethylene 
, ·D1ch1oroethane 
,~1chloroethylene 
' roform 
, iehloroethane 

-~anone (MEK) 
. l·Trichloroethane 
1r n Tetrachloride 
1~ Acetate 
i orobromomethane 

1chloropropane 

(Total) 

-~,3·01ch1oropropene 
4 loroethylene 
1 orod1bromomethane 

!i-Tr1chloroethane 
• ne 
• -1,3-Dichloropropene 

·~form 
hY1~2-Pentanone (MIBK) 
anon a 

·trach l oroeth.Yl ene 

1,2-T~trachloroathana 
ne 

l(obenzene 

FAX NO. 9135991759 P.05 

REPORT OF LABORATORY ANALYSIS 

units MDL 

ug/l 500 
ug/L 500 
ugfl 500 
ug/L 500 
ug/L 250 
ug/l 500 

ug/l 250 
ug/l 250 
ug/l 250 
ug/L 250 
ug/l 250 
ug/l 250 

ug/L 250 
ug/L 250 
ug/l Z50 
ug/L 250 
ug/L 250 
ug/L 250 

ug/l 250 
ug/l 250 
ug/l 2SO 
ug/L 250 
ug/L 250 
ug/l 250 

ug/L 250 
ug/L 250 
ug/l 250 
ug/l 250 
ug/L 250 
UQ/L 250 

ug/L 250 

May 16, 1994 
PACE P~oject Number: 540510512 

60 0068011 
05/10/94 
05/10/94 
PZ 3A 
~---

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
290 
NO 
NO 

NO 
NO 
ND 
NO 
ND 
NO 

NO 
4100 
NO 
NO 
NO 
NO 

NO 
NO 
ND 
ND 
NO 
NO 

NO 

METHOD DATE ANALYZED 

8Z40 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
OS/13/94 
05/13/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/U/94 
OS/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
OS/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

OS/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 

_ ... -.. .... ,---~------
An Equal Opportunity Emi)IOVtf 



MAY-18-'94 WED 13:31 ID:UNISON TRANS-END 

JIIY-17-94 TUE 06:37 . PACE, INC 

I f!~.~ .. 
Til~ ACCIIftUrC[ Of O.uurn 

•. Har-k Uggatt 
~e 7 

~ent Referen~e: Well 

~E Sample Number: 

l e Co11ected: 
• Received: 

Samp11ng 

KC TEL N0:913-321-8942 tt152 P07 

FAX NO. 9135991759 P.oe 

REPORT OF LABORATORY ANALYSIS 

May 16, 1994 
PACE Project Number: 54051051~ 

60 0068011 
05/10/94 
05/10/94 
PZ 3A ent Sample ID: . 

Parameter Units MDL ~--- METHOD DATE ANALYZED 

&a«1c ANALYSIS 

IATILE ORGANICS 
'lbenzene 
rene 

Xylenes (Total) 

l hlorod1f1uoromethane 
chlorofluoromethane 
olein 

.. y1on1tr11e 
-.omethane 
Dtbromomethane 

l hloroethylv1nyl ether (mixed) 
y1methacry1ate 

•• 3-Triehloropropana 

1-Diehloro-2-butene 
·Dichlorobenzene 

1,4-Dichlorobenzene 

-

-01chlorobenzene 
-01chloroethane~d4 (Surrogate} 
uene-d8 {Surrogate) 

11rromofluorobenzene (Surrogate) 

PESTICIDES/PCBS 

l lor 1016 
lor 1221 
lor 1232 

Aroclor 1242 

l clor 1248 
elor 1254 

l clor 1260 
ach1orob1phenyl Surrogate 
raehloro·mGta-XYlene surrogate 

01buty1chlorendate (Surrogate) 
lt1c1des Prep 

I 
I 

9608 loitet BouleVl!rd 
lenexa.I\S 61!219 
T!t.:t\l~ 
fAX: R13-~9i·1759 

ug/L 
ug/l 
ug/l 
ug/L 
ug/l 
ug/L 

ug/L 
UQ/l 
ug/l 
ug/L 
ug/L. 
ug/L 

ug/L 
ug/L 
ug/l 
ug/l 

" ~ 
% 

ug/l 
ug/l 
ug/L 
ug/l 
ug/L 
ug/L 

ug/L 
% 
% 
% 

250 
250 
250 
500 
250 
5000 

5000 
250 
zso 
250 
250 
250 

250 
250 
250 
250 

1.0 
2.0 
1.0 
1.0 
1.0 
l.O 

1.0 

8240 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 
NO 05/]3/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/04 
NO 05/13/94 
NO OS/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
101 05/13/94 
102 05/13/94 

100 05/13/94 

8080/608 
NO 05/13/94 
NO OS/13/94 
NO OS/13/94 
NO 05/13/94 
ND 05/13/94 
ND 05/13/g4 

NO 05/13/94 
125 05/13/94 
94 05/13/94 
68 05/13/94 
05/11/94 

An Equal Opportunity Empl~r 



I 
I . Mark liggatt 

ge 8 

l ;ent Reference: Well 

CE Sample Number; 

l te Collected: 
te Received: 
tent Sample ID: 

Parameter 

PACE, INC 

Sampling 

j!GANIC ANALYSIS 

VOLATILE ORGANICS 
.. thyl chloride (Chloromethane) 
llthYl bromtde (8romomethane) 
Vinyl Chloride 

l loroethane 
thylene Chloride 
etone 

l rbon Disulfide 
l·Dichloroethylene 

1,1-Diehloroethane 
J.2-Dtchloroethylene (Total) 
.lorofonn 
.,2·D1chloroethane 

I Butanone (MEK) 
l.l-Trich1oroethane 

Carbon Tetrachloride 

l yl Acetate 
hlorobromomethane 

, -01chloropropane 

l s-1,3-Dichloropropene 
ichloroethylene 
1orodibromomethane 

,2-Trichloroethane 
zene 
ns-lt3·D1chloropropene 

Emoform 
ethy1·2-Pentanone {MIBK) 
exanone 

l trachloroethylene 
1,2,2-Tetrachloroethane 
luene 

llorobenzene 

I 
I 

8808 Loirtt Boulevard 
lenex.,, KS 66219 
flt.:: 61S888 1111 
FAX: !ll3-!i99-17!18 

KC TEL N0:913-321-8942 

FAX NO. 9135991759 
tl152 P08 

P.07 

REPORT OF LABORATORY ANALYSIS 

May 16, 1994 
PACE Project Number: 54051051: 

60 0068020 
05/10/94 
06/10/P4 
PZ 4A 

Units MOL ---- METHOD DATE ANALYZED 

8240 
ug/L 10 NO 05/12/94 
ug/L 10 NO 05/12/~4 
ug/L 10 NO OS/12/94 
ug/L 10 ND 05/12/94 
ug/L 5 ND OS/12/94 
ug/l 10 NO 05/12/94 

ug/l 5 NO 05/12/94 
ug/L 5 NO 05/12/94 
ug/l 5 NO 05/12/94 
ug/L 5 13 05/12/94 
ug/l 5 NO 05/12/94 
ug/L 5 NO 05/12/94 

ugjl 5 NO 05/12/94 
ug/l 5 NO 05/12/94 
ug/L 5 NO 05/12/94 
ug/l 5 NO 05/12/94 
ug/l 5 ND 05/12/94 
ug/L 5 NO 05/12/94 

ug/L 5 NO 05/12/94 
ugJL 5 88 05/12/94 
ug/L 5 ND 05/12/94 
ugfl 5 NO 05/12/94 
ug/L 5 NO 05/12/94 
ug/L 5 NO 05/12/94 

ugjl 5 NO 05/12/94 
ug/l 5 NO 05/12/94 
ug/L 5 ND 05/lZ/94 
ug/l 5 ND 05/12/94 
ug/L 5 NO 05/12/94 
ug/L 5 NO 05/12/94 

ug/l 5 NO 05/12/94 

An EQUi!l Opportunity Employtf 



I"IHI .l.t:l . '::14 Wt::.iJ 1~:~~ liJ:UNl::>UN KC TEL N0:913-321-8942 ~152 P09 

~17-84 TUE 06:38 PACE, INC FAX NO. 9135991759 P.OS 

I e~:~f-e _____ R_E_P~OR:..:..:;T___::O::..:..F-=LA:...:..:B=-:O:::.R::..:f(::..:ro:.:R.::~...:.A=.::N~A~LY~S~lS 
I~Mark l1ggatt 
,. g 

:lint Reference: well sampling 

>ACE Sample Number: 
)~ Collected: 
) Rece1vad: 
; nt Sample ID: 
,arameter 

liNtc ANALYSIS 

'ITILE ORGANICS 
~ lbenzene 
i ene 
~ylanes (Total) 
!lJh 1 orod 1 f1 uoromethane 
T chlorofluoromethane 
Acrolein 

Alylonitr1le 
I omethane 

. 01 brommnethane 
hlo~athylv1nyl ether (mixed) 
ylmethacrylata 

1. ,3-Triehloropropane 

11·01ch1oro-2-butene 
1 ·01ch1orobenzene 
1,4-0ichlarobenzena 

-D1chloroethane-d4 (Surrogate) 

-

·Dichlorobenzene 

uene-d8 (Surrogate) 

11rromofluorobenzene (Surrogate) 

PESTICIDES/PCBS 

l clor 1016 
clor 1221 
clor 1232 

Aroe1or 1242 

t clor 1248 
oclor 1254 

l oclor 1260 
eachlorob1phenyl Surrogate 
trachloro-meta-xy1ene Surrogate 

Dibutylchlorendate (Surrogate) 
lsticides Prep 

I 
I 

~ Lr;irvt B~u11w11rd 
LII'IIKt. KS G821Q 
TEL: 11a-w.t-5885 
fAX: ~l~b$9- \75!l 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/l 
ug/L 
ug/l 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/l 
,; 
% 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/l 
% 
% 
% 

May lEi, 1994 
PACE Project Number: 540510512 

60 0068020 
05/10/94 
05/10/94 
PZ 4A 

MOL_ METHOD DATE ANALYZED 

5 
5 
5 
10 
5 
100 

100 
5 
5 
5 
5 
5 

5 
5 
5 
5 

LO 
2.0 
1.0 
1.0 
LO 
1.0 

1.0 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
96 
100 

100 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
116 
90 
69 
05/11/94 

8240 

8080/608 

05/12/94 
05/12/94 
05/12/94 
05/12/94 
05/12/94 
05/12/94 

05/12/94 
05/12/94 
05/12/94 
05/12/94 
05/12/94 
05/12/94 

05/12/94 
05/12/94 
05/12/94 
05/12/94 
OS/12/94 
05/12/94 

05/lZ/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/ll/94 
05/13/94 
05/13/94 
05/13/94 

An Equal Opportunity Employer 



lkHNo-tND KC TEL N0:913-321-8942 1:*152 P10 

PACE, INC FAX NO. 9135991759 P.09 

I 
~- Mark L1ggatt 
llge 10 

I &nt Reference: Wa 11 

CE Samp1e N~ber: 

l e Co11ected; 
e Received: 
ent Sample ID: 

Parameter 

~Nit ANALYSIS 

Sampling 

I ATILE ORGANICS 
nyl chlortde (Chloromethane) 
hy1 brom1de {Bromomethane) 

Vinyl Chloride 

l oroethane 
hylene Chloride 
tone 

l bon Disulf;de 
·D1chloroethylene 

l,l·D1ch1o~athane 
·D1ch1oroeth11ene (Total) 
oroform 

, -D1chloroethane 

l utanone (MEK) 
,l·Trichloroethane 

Carbon Tetrachloride 

f. l Acetate 
lorobromomethane 
D1ehloropropane 

1-1.3-0ichloropropene 
chloroethylene 
orodibromomethane 

1 ,2·Tr1chloroethane 
zene 
ns-1,3-Dichloropropene 

l moform 
ethyl-2-Pentanone (MJBK) 
exanone 

llirechloroethylene 
,2,2-Tetrachloroethane 
uene 

1 oro benzene 

I 
I 

!161)8 loiret 8Ciolevard 
~.I(Sfl8'-19 
Ul: 913--.5665 
FAX: 913-SS!H/59 

ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 

ug/l 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/l 
ug/L 
ug/l 
ug/l 
ug/l 
ug/L 

ug/l 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/l 
ug/L 
ug/L 
ug/L 
ug/L 
ug/l 

ug/L 

REPORT OF LABORATORY ANALYSIS 

MDL 

20000 
20000 
20000 
20000 
10000 
20000 

10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 

10000 

May 16, 1994 
PACE Project Number: 5405l05l2 

60 0069038 
05/10/94 
05/10/94 
MW IIA 
----METHOD DATE ANALYZED 

8240 
NO OS/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
12opoo··· 05/14/94 
ND 05/14/94 
NO 05/14/94 

ND 05/14/94 
NO 05/14/94 
NO 05/14/94 
ND OS/14/94 
NO 05/14/94 
NO 05/14/94 

NO OS/14/94 
36opoo 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

ND 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 

An Equal Opportunity i:mplcyer 



IIMI-..1.0- :::1 .. WC::.U .!..;>;.;:,.;:, iU;Uf'H:::>UJ'I lt<:HJ'I:::>-t:.NU KL II:::L NU:'313-321-8942 R1::Jd t-'11 

Ml Mark Liggatt 
p ~ 11 

Client Reference: Well Sampling 

PJIE Sample Number: 
flate CollectMJ: 
0~ Rtce1ved: 
t nt Samp1e 10: 
P ameter 

'PIC ANAlYSIS 

IOLATILE ORGANICS 

ill benzene 
ene 
nes (Tota1) 

)ichlorodifluoromethane 
rlhlorofluoromethane 
\ lain 

\Eonitrile 
i ethane 
h omometha"e 
!·Chloroethy1viny1 ether (mixed) 
:Jlmethacrylate 
, 3-Trichloropropane 

. ,,01 ch 1 oro-2-butene 
, Dichlorobenzene 
, Dichlorobenzene 
,Z·01chlorobenzene 
,ltDichloroethane-d4 (Surrogate) 
'G~Pen~-d8 (Surrogate) 

-~omofluorobenzene (Surrogate) 

·E ICIOES/PCBS 
.rocl or 1016 
.fW1or 12U 
rwlor 1232 
roelor 1242 
~lor 1248 
r.lor 1254 

roclor 1260 
••chlorobipheny1 Surrogate 
e ach1oro-mata-xylene Surrogate 
1 tylchlorendate (Surrogate) 
ellcides Prep 

I BBil8 Loirel BoolevarO 
Lenexa. KS 6621S 
TQ..:I\3-11111-teM I FAX: 913-b99-17!59 

Un1ts 

ug/l 
ug/l 
ug/l 
ug/l 
Ug/l 
ug/L 

ug/l 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 

ug/l 
ug/L 
ug/L 
ug/l 
% 
% 

% 

ug/l 
ug/L 
ug/L 
Llg/l 
ug/l 
ug/L 

ug/l ,. 
% 
% 

FAX NO. 8135891759 P. 10 

REPORT OF LABORATORY ANALYSIS 

May 16, 1994 
PACE Project Number: 540510512 

60 0068038 
05/10/94 
05/10/94 
HW llA 

~ METHOD DATE ANALYZED 

8240 
10000 NO 05/14/94 
10000 NO 05/14/94 
10000 NO 05/14/94 
20000 NO 05/14/94 
10000 NO 05/14/94 
200000 NO 05/14/94 

zooooo NO 05/14/94 
10000 NO 05/14/94 
10000 ND 05/14/94 
10000 NO 05/14/94 
10000 NO 05/14/94 
10000 NO 05/14/94 

10000 NO 05/14/94 
10000 NO 05/14/94 
10000 NO 05/14/94 
10000 NO 05/14/94 

106 05/14/94 
103 05/14/94 

101 05/14/94 

8080/608 
1.0 NO 05/13/94 
2.0 NO 05/13/94 
1.0 NO 05/13/94 
1.0 1.06 OS/13/94 
l.O NO 05/13/94 
1.0 NO 05/13/94 

1.0 3.87 05/13/94 
190 (1) 05/13/94 
66 05/13/94 
56 05/13/94 
05/13/94 

An Eauel Opportunitv EmoloYClr 



I Ma~k L1ggatt 
8 12 

~ient Reference: Well Sampl1ng 

fi:E Sample Number: 
Date Collected: 
Se Received: 
<aent Sample ID: 
Pa~ameter 

~IC ANALYSIS 

VOLATILE ORGANICS 

l hyl chlo~1de (Chloromethane) 
hyl brom1de (Bromomethane) 
y1 Chloride 

l oroethane 
hylene Chloride 
tone 

n Disulfide 
ichloroethylene 

, 1ch1oroethane 
·Dtchloroethylene (Total} 
oroform 
-01chloroethane 

l utanone (HEK} 
,l·Tr1chloroethane 

rbon Tetrachloride 

l yl Acetate 
hlorobromomethane 
•D1chloropropane 

J·1,3·Dichloropropene 
chloroeth.v1ene 
orod1bromomethane 

1 1.2-Trtchloroethane 
Bazene 
Tllns-1,3-01ehlo~opropana 

l maform 
ethy1-2-Pentanone (MIBK) 
ex a none 

Tetrachloroethylene 

1 .2,2-Tetrachloroethane 
uene 

cl oro benzene 

I 
I 

9608 loiret Bou~ilrri 
lenaxe, KS G621 9 
TEl: tl3-ti99-566!i 
fAX: 913·S~S·170e 

U152 Pld 

FAX NO. 8135991759 P. 11 

REPORT OF LABORATORY ANALYSIS 

Units MDL 

ug/L 10000 
ug/l 10000 
ug/l 10000 
Ug/l 10000 
ug/l 5000 
ug/l 10000 

ug/L 5000 
ug/L 5000 
ug/L 5000 
ug/l 5000 
ug/L 5000 
ug/L 5000 

ug/l 5000 
ug/L 5000 
ug/L 5000 
ug/L 5000 
ug/L 5000 
ug/L 5000 

ug/L 5000 
ug/l 5000 
ug/l 5000 
ug/l 5000 
UQ/l 5000 
ug/L 5000 

ug/l 5000 
ug/L 5000 
ug/L 5000 
ug/l 5000 
ug/L 5000 
ug/l 5000 

ug/L 5000 

May 16, 1994 
PAC£ ~roject Number: 54051051: 

60 0068046 
05/10/94 
05/10/94 
MW l2A 
____ METHOD DATE ANAlYZ£0 

8240 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
ND 05/14/94 
ND 05/14/94 

NO 05/14/94 
ND 05/14/94 
NO 05/1~/94 
69000 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
ND 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
96000 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
ND 05/14/94 
ND 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO OS/14/94 

An E4uat Oppommity EITiployYt 



Ml Mark liggatt 
P e 13 

Cl1ent Reference: Well Sampling 

PJIE Sample Number; 
Date Collected: 

e Received: 
C ent Sample ID: 
P ameter 

~IC ANALYSIS 

/OLATILE ORGANICS 
:~1 benl:ene 
; ene 
' nes (Tota 1) 
Jichlorod1fluoromethane 
"dlbhlorofluoromethane 
•lein 

!:nitrile 
thane 

omomethane 
:fhloroethylvinyl ether (mixed} 
· lmethacryl ate 
• 3-Trichloropropane 

._Otchloro-2-butene 
, Dichlorobenzene 
, Dichlorobenzene 
,2-D1chlorobenzene 
,1Dfchloroethane·d4 (Surrogate) 
o ana-d8 (Surrogate) 

-~omofluorobenzene (Surrogate} 

E ICIOES/PCBS 
roclor 1016 
r•1or 1221 
~eor 1232 
'"Oclor 1242 
-~or 1248 
,. or 1254 

"'C 1 or 1260 
Mllehlorobiphenyl Surrogate 
:~ch1oro-meta-xylene Surrogate 
·f)utylchlotendate (Surrogate} 
'11c1des Prep 

I 950$ Lorret 8oolevard 
LtMxa.KS 66:1.Hl 
TEL: 1134111Hi665 I fi>J(: 913-59~1'159 

lt<HN::,-t:.NV KC TEL N0:913-321-8942 t:t152 P13 

Units 

ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
UQ/l 

ug/l 
ug/L 
ug/L 
ug/l 
ug/l 
ug/L 

UQ/l 
ugfl 
ugfl 
ug/l 
I 
~ 

% 

ug/L 
ug/L 
ug/l 
Ug/l 
ug/L 
ug/l 

ug/L 

" % 
% 

FAX NO. 9135991759 P. 12 

REPORT OF LABORATORY ANALYSIS 

MCQ' 16, 1994 
PACE Project Number: 54051051~ 

60 0068046 
05/l0/94 
05/10/94 
MW 12A 

MDL ----METHOD DATE ANALYZEQ 

5000 NO 
sooo NO 
5000 NO 
10000 NO 
5000 NO 
100000 ND 

100000 NO 
5000 NO 
5000 NO 
5000 NO 
5000 NO 
5000 NO 

5000 
5000 
5000 
5000 

l.O 
2.0 
1.0 
1.0 
1.0 
1.0 

1.0 

NO 
NO 
NO 
NO 
101 
101 

99 

NO 
NO 
ND 
NO 
NO 
NO 

NO 
170 (1} 
79 
86 
05/11/94 

8240 

8080/608 

05/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 

OS/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 
OS/14/94 

06/14/g4 
05/14/94 
05/14/94 
05/14/94 
05/14/94 
OS/14/94 

06/14/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/1~/94 
05/13/94 
05/13/94 
05/13/94 

An Equal Dppertunitv Emp:oy~r 



I'IH I - .1. c- . '::;-4 WcJJ 1.): .):J l JJ: UN l ::JUN I t<:HN::J-t:.NiJ 

I . Hark Liggatt 
ge 14 

l ient Reference: We11 

CE Sample Number: 
Date Collected: 

I tt Received; 
ient Sample ID: 
rameter 

tiGAHIC ANALYSIS 

VOLATILE ORGANICS 

Sampling 

1
~1 chlor1de (Chloromethane) 
hy1 bromide (Bromomethane) 

nyl Chloride 

l oroethane 
hylene Chloride 
tone 

l bon Disulfide 
-Dichloroethylene 

, ·Dichloroethane 
-D1chloroethylene (Total) 
oro form 
-01chloroethane 

l utanone (MEK) 
,1-Triehloroethane 
bon Tetrachloride 

V1nyl Acetate 

l hlorobromomethane 
-Dichloropropane 

1·1,3·Diehloropropene 
chloroethylene 
orod1bromomethane 

1
11,2-Triehloroethane 

zene 
T ns-1,3-Dichloropropene 

Blmoform 
4 ethY1·2·Pentanone {MIBK) 
2 exanone 
Tetrachloroethylene 
11,2,2-Tetrachloroethane 
T uane 

C~orobenzene 

I 
I 

9600 LOII'flt BOUIIvilrQ 
lene.lt.l. KS 66219 
Tfll; 113·1111-5685 
Fl*: ~13-!1113-173!3 

Ug/L 
ug/L 
ugjl 
ug/L 
ug/L 
ug/l 

ug/l 
ug/L 
ug/L 
ug/L 
ug/l 
ug/l 

ugfl 
ugfl 
ug/L 
ug/L 
ug/L 
ug/L 

ugfl 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ugjl 
ug/l 
ug/l 
ug/L 
ug/l 
ug/L 

ug/L 

KC TEL N0:913-321-8942 

FAX NO. 9135991759 
1:;152 P14 

P. 13 

REPORT OF LABORATORY ANALYSIS 

MDL 

2000 
2000 
2500 
2500 
1200 
2500 

1200 
1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 
1200 

1200 

Ma,y 16, 1994 
PACE Project Number: 54051051 

60 0068054 
05/10/94 
05/10/94 
MW 12! 
---- METHOD DATE ANALYZED 

8240 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/1~/94 
ND 05/13/94 

NO 05/13/94 
NO 05/ll/94 
NO OS/13/94 
8700 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO OS/13/94 
NO 05/13/94 

NO 05/13/94 
17000 05/13/94 
ND 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 

NO OS/13/94 
NO 05/13/94 
NO OS/13/94 
ND 05/13/94 
NO OS/13/94 
NO 05/13/94 

NO 05/13/94 

An Equ111 Oppottun~ Employ!r 



-
IIAY-11-84 TUE 06:42 PACE, INC 

I 1!~:~· 
l r. Mark Liggatt 

age 15 

.ilfent Referenee: We11 

IIAcE Sample Numbe~: 
Oite Collected: 

•

ate Received: 
lient Sample ID; 
araRNtter 

IIRGANIC ANALYSIS 
VOLATJL£ ORGANICS 
lfhyl benzene 

l;f.::: (Total) 
Oichlorodifluoromethane 

l ichlorofluoromethane 
role1n 

ryl oni trfl e 
0111ethane 

Sampling 

brOIIOIJlethane 
2-Chloroethylvinyl ether (m1xed} 

l hylmethacrylate 
Z,3-Tr1ch1oropropane 

•

4-Dtchloro-2-butene 
3~Dichlorobenzene 
4-Dfchlorobenzene 

1,2-Dfchlorobenzene 
1 a2·Dfeh1oroethane-d4 (Surrogate) 

luene-d8 (Surrogate) 

liBromofluorobenzene (Surrogate) 

-STICIDES/PCBS 
Aroelor 1016 

l oclor 1221 
oclor 1232 
oelor 1242 

l oclor 1248 
oclor 1Z54 

Aro~lor 1260 

Jcach1orobiphenyl Surrogate 
trachloro-meta-xylene Surrogate 
butylchlorendate (Surrogate) 

lsticides Prep 

I 
II 

9608 Loirtt9uulevllrd 
lllntx•. K~ 81171 A 
TIL: tf3-&9S.S8e5 
fAX: 913-599· 1759 

Units 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/L 
ug/L 
ug/L 
ugjl 
ug/L 
ug/l 

ug/l 
ug/L 
ugjL 
ug/L 
~ 
% 

% 

ug/L 
ug/l 
ug/l 
Ug/l 
ug/l 
ug/l 

ug/L 
% 
% 
% 

Hl~~ t-'1~ 

FAX NO. 8135881758 P. 14 

REPORT OF LABORATORY ANALYSIS 

MOL 

IZOO 
1200 
1200 
2500 
1200 
25000 

25000 
1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 

1.0 
2.0 
1.0 
1.0 
1.0 
1.0 

1.0 

May 16, 1994 
PACE Project Number: 54051051 

60 0068054 
05/10/94 
OS/10/04 
MW 128 
____ METHOD DATE ANALYZEC 

8240 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
93 05/13/94 
97 05/13/94 

93 05/13/94 

8080/608 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 

NO OS/13/94 
170 (1) 05/13/94 
79 OS/13/94 
84 05/13/94 
05/11/94 

An Equil Oppol1unity 'flllPIOYOr 



~-17-84 TUE 06:43 PACE, INC 

I f!~.~·· 
TN{ ASIURANCE OF OOAL!TV 

I Mark Liggatt 
e 16 

,.ient Reference: Well 

~E Sample Number: 
Date collected: 

I• Received: 
ant Sample ID: 

rameter 

OltANIC ANALYSIS 
VOlATILE ORGANICS 

Sampling 

M~hYl chloride (Ch1oro~thane} 
M hyl bromfde (Bromomethane) 
V yl Chloride 
Cloroethane 
M hylana Chloride 
" tone 

Clbon Disulfide 
1 -Dichloroethylene 
1, -Dichloroethane 
1~2-D1chloroethylene (Total) 
: oroform 
1 -Dichloroethane 

Z'utanone (MEK) 
1 l·Tr1ehloroethane 
; on Tetrachloride 
linyl Acetate 
>Jlorobromomethane 
l -Dichloropropane 

;~1,3-0ichloropropene 
f hloroethylene 
: rodibromomethane 
.• 1,2-Tr1ch1oroethane 
•ene 
·~s-1,3-Dithloropropene 

:r.Eform 
:~ thyl-Z-Pentanone (MIBK) 
- xanone 
etrachloroethylene 
'lz.z-Tetrachloroethane 
o ene 

hfrobenzene 

I 9tl08 Loirt18oulwiirtl 
Lene,l(~. KS GII~Hl 
lfL: 11J..,.ftft I FAX: 913-!l!l!l-17$9 

FAX NO. 9135991759 
t:t152 P16 

P. 16 

REPORT OF LABORATORY ANALYSIS 

Units MOL 

ug/L 40000 
ug/l 40000 
ug/l 40000 
ug/l 40000 
ug/l 20000 
ug/l 40000 

ug/L 20000 
ug/l 20000 
ug/l 20000 
ug/l 20000 
ug/L 20000 
ug/l 20000 

ug/L 20000 
ug/L 20000 
ug/L 20000 
ug/l 20000 
ug/L 20000 
ug/l 20000 

ug/l 20000 
ug/l 20000 
ug/L 20000 
ug/L 20000 
ug/L 20000 
ug/l zoooo 

ug/L 20000 
ug/L 20000 
ug/L 20000 
ug/L 20000 
ug/L 20000 
ug/L 20000 

ug/L 20000 

May 16, 1994 
PACE Project Number: 540510512 

60 0068062 
05/10/g4 
05/10/94 
MW 13A ~' 
---- METHOD DATE ANALYZED 

8240 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO OS/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO __ 05/14/94 
NO·: 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
670000 05/14/94 
NO 05/14/94 
ND 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
ND 05/14/94 
NO 06/14/94 
NO 05/14/94 

NO 05/14/94 

An Equal OppoftUoity Employer 



., • •• •• .... _. _,....., w~.v .L.....J•..Jf J.U•UI'IJ..:JUI"'i 

!f11-94 TUE 06:43 . PACE, INC 

I R~o~' 
til£ ASU~IIAii~l CF Q~A,ITY 

Ml Mark L1ggatt 
P e 17 

Clent Raferance! Well 

P E Samp1e Number: 
e Collected: 
e Rece1vect: 

c ent Sample ID: 
Parameter 

O~IC ANALYSIS 

V~ATILE ORGANICS 
E .ylbenzene 
S rent 
Xy enes (Tota1) 
OE1orod1fluoromethane 
T chlorofluoromethane 
' 1e1n 

Aaylonitrile 
I•O.thane 

Sampling 

Dfbromomethane 
2~hloroethy1viny1 ether (mixed) 
E y1methaerylate 
1, ,3-Trichloropropane 

1~-0ichloro-2-butene 
1 -Dichlorobenzene 
1, -D1chlorobenzene 
li·Dichloroben%ene 
J -Oich1oroethane-d4 {Surrogate) 
T uene-dS (Surrogate) 

41romofluorobenzene (Surrogate) 

P TICIDES/PCBS 
llclor 1016 
A c.lor 1221 
' clor 1232 
'ro(;lor 1242 'lclor 1248 
' clor 1254 

J lor 1260 
achlorob1phenyl Surrogate 

f achloro-meta-xylene Surrogate 
)ibutylchlorandate (Surrogate) 'Jt 1c1des Prep 

I 
I 

SfOO Loi111t Bot~leverll 
lllnaxa, t:S 66719 
lEL; 81ll·!ift·~$ 
fAX: 91 5-599·17$9 

IKHI~::::>-CI'U.J KL lt:.L NU:';::Il._:S-321-8942 R152 P17 

ug/L 
ug/L 
ug/l 
ug/l 
ug/L 
ug/l 

ug/l 
ug/L 
ug/l 
ugjl 
ugjl 
ug/l 

ugjl 
uo/L 
ug/L 
ug/l 
,; 

" 
% 

ug/L 
ug/L 
ug/L 
ug/l 
ug/l 
ug/L 

ug/L 
% 
~ 
% 

FAX NO. 9135991759 P. 16 

REPORT OF LABORATORY ANALYSIS 

20000 
20000 
20000 
40000 
20000 
400000 

400000 
20000 
20000 
20000 
20000 
20000 

20000 
20000 
20000 
20000 

5.0 
10 
5.0 
5.0 
5.0 
5.0 

5.0 

May 16, 1994 
PACE Project Number: 540510512 

60 0068062 
OS/10/94 
05/10/94 
MW 13A 
----METHOD DATE ANAlYZED 

8Z40 
NO OS/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO OS/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
ND 06/14/94 
NO 05/14/94 
NO 05/14{94 
103 05/14/94 
101 05/14/94 

98 05/14/94 

8080/608 
NO 05/13/94 
ND 05/13/94 
ND OS/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 

23 05/13/94 
165 05/13/94 
87 05/13/94 
78 05/1:!/94 
05/11/94 

An Eqllll 011partunity Emp/oyl!r 



I . Mark ligg•tt 
ge 18 

i ient Reference: We11 

CE Sample Number: 
Date Collected: 

l te RQeaivttd: 
ient Sample 10: 

arameter 

ltGANIC ANALYSIS 

VOLATILE ORGANICS 

INC 

Sampl'ing 

l thyl chloride {Chloromethane) 
thyl bromide (Bromomethane) 

1nyl Chloride 

11oroethane 
thylene Chloride 
etone 

Jrbon Disulfide 
l·D1chloroethylene 

,1-Diehloroethane 

i 2·D1chloroethylene (Total) 
loroform 
2-01ch1oroethane 

Butanone (MEK) 
,!-Trichloroethane 
bon Tetraehloride 

Vinyl Ac;etate 
tichlorobromomethane 
112-0ichloropropane 

1·1,3-Dichloropropene 
ch1oroethy1ene 
o~ibromomethane 

1,1,2-Trichloroethane 

l zene 
ns-1,3-0ichloropropene 

l moform 
ethy1·2·Pentanone (MIBK) 
ex a none 

Tetrachloroethylene 

l t212-Tetrach1oroethane 
uene 

11 orobenzene 

I 
I 

~ Lolret Bcuteval\l 
~ent.~~«, KS &621 & 
TEL: 913-SIS-5&~ 
FAX: &13·1!EIS.l 711tl 

ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/l 

ug/L 
ug/L 
ug/L 
ugjl 
ug/l 
ugjl 

ug/L 
ug/L 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/L 
ug/L 
ug/L 
ugjl 
ug/l 

ugjl 
ug/l 
ug/L 
ug/t.. 
ug/L 
ug/L 

ug/L 

H.l.;J.<:: r.l.t:l 

FAX NO. 9135991759 P.17 

MDL 

500 
500 
500 
500 
250 
500 

250 
250 
250 
250 
250 
zso 

250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
Z50 
250 

250 

May 16, 1994 
PACE Project Number; 54051051~ 

60 0068070 
05/10/94 
05/10/94 
MW 138 . 
----METHOD DATE ANALYZED 

8240 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO OS/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
11000 (2) 05/14/94 
NO 05/14/94 
ND 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
ND 05/14/94 
ND 05/14/94 
NO OS/14/94 

NO 05/14/94 

Art Equal Opponunily im~Qy.-r 



I • Mark liggatt 
ge 19 

INC 

C11ant Reference: Well Sampling 

ILcE Sample Number: 
frate Co11ected: 

l te Rece1ved-:. 
ient Sample ID: 
rameter 

IIGANIC ANALYSIS 

LATILE ORGANICS 
Ethyl benzene 

l yrene 
lenes (Total) 

01chlorodif1uoromethane 

1
1ch1o~of1uoromethane 
role1n 

Acrylonitrile 

l omethane 
romomethane 

2·Chloroethylv1nyl ether (mixed) 
~lmethacrylate 
~,3-Trichloropropane 

1.4-Dichloro-2-butane 

•
-Dichlorobenzene 

1 ·Dichloroben~ene 
1.2-Dich1orobenzene 
~-Dtchloroethane-d4 (Surrogate) 
'lluene·d8 (Surrogate) 

t-Bromofluorobenzena {Surrogate) 

'ITICIDES/PCBS 
\roclor 1016 
\lclor 1221 
\ clor 1232 
\ elor 1242 
\roc;lor 1248 
1Jc1or 1254 

.roc 1 or 1260 

l chlorobiphenyl surrogate 
ach1oro-mata-XY1ene Surro~at; 
tylchlorendate (Surrogate} 

~stic1d~$ Prep 

I 
I 9608lolret Boultvafd 

lQnexa. KS etl% l 9 
Tfi,; 113-5~5~ 
~AX: 913-599·1759 

Units -------

ug/L 
ug/L 
ug/l 
ug/l 
ug/L 
ug/L 

ug/l 
ug/L 
ug/L 
ug/l 
ug/L 
ug/l 

ug/l 
ug/l 
ug/L 
ug/l 
~ 
% 

% 

ug/L 
ug/l 
ugjl 
ug/l 
ug/L 
ugjl 

ug/l 
s 
~ 
% 

I_ 
··---· ··---

++-'-...J.:: rJ.:::> 

FAX NO. 9135991759 P. 18 

MOl 

250 
250 
250 
500 
250 
5000 

5000 
250 
250 
250 
250 
250 

250 
250 
250 
Z50 

1.0 
2.0 
1.0 
1.0 
1.0 
1.0 

1.0 

May to, 1994 
PACE Project Number: 54051051: 

60 0068070 
05/10/!14 
05/10/94 
MW 138 

NO 
ND 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
lOZ 
101 

98 

NO 
NO 
NO 
ND 
ND 
NO 

1.81 
190 {1) 
84 
84 
05/11/94 

METHOD DATE ANALY].~Q 

8240 
05/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 

05/14/94 
05/14/94 
05/14/94 
05/14/94 
OS/14/94 
05/14/94 

05/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 
05/14/94 

05/14/94 

8080/608 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/ll/94 
05/13/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 

All £qual Opportunity !;mployer 



I 
~ MAY-18-'94 WED 13:40 ID:UNISON TRANS-END KC TEL N0:913-321-8942 

. Y-17-94 TUE 06;45 PACE, INC FAX NO. 9135991759 
l:t153 P01 

P. 19 

I 
TMf A$SUftA61Cf OP GUAtiT\' 

llr. Mark Liggatt 
.,age 20 

IPient Reference: Well Sampling 

PACE S.mple Number: 

Cte Collected: 
ate Received: 
ient sample ID: 

Parameter 

llaGANIC ANALYSIS 

ELATILE ORGANICS 
thyl chloride (Chloromethane) 
thyl bromide (Bromomethane) 

Vinyl Chloride 
hloroethane 
thylene Chloride 
atone 

l arbon Disulfide 
.1-D1ch1oroethylene 

t.l-01ch1oroethane 
2-01chloroethylene (Tota1) 
loroform 

,2·01chloroethane 

I ·Butanona (MEK) 
,1,1-Trfchloroethane 

Carbon Tetrachloride 

j tnyl Acetate 
ichlorobromomethane 
,2·Dichloropropane 

l s-1.3-0ichloropropene 
ichloroethylene 
1orod1bromomethane 

i l,2-Trichloroethane 
nzane 
ans-1.3-0ichloropropene 

f.omoform 
Methyla2•Pentanone (MIBK) 
Hexanone 

ltrachloroethylene 
1,2,2-Tetrach1oroethane 
luene 

r1orobenzene 

I 
I 

9608 Loirct 6oulr~vard 
Lenexa, KS 5!iZ1 S 
TI!L18f~-HH 
~AX: \113·$99-1759 

REPORT OF LABORATORY A~ALYSIS 

Units 

ug/L 
ug/L 
ug/L 
ug/l 
ug/l 
ug/L 

ug/L 
ug/L 
ug/l 
ug/L 
ug/l 
ug/l 

ug/L 
ugjl 
ug/L 
ugjl 
ug/l 
ug/l 

ug/l 
ug/l 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

Hay 16. 1994 
PACE Project Number: 54051053 

60 0068089 
05/10/94 
05/10/94 
MW 14A 

MOL METHOD DATE ANALYZE[ 

8240 
500 NO 05/13/94 
500 NO 05/13/94 
500 NO 05/13/94 
500 NO 05/13/94 
250 NO 05/13/94 
500 ND 05/13/94 

250 NO 05/13/94 
250 NO 05/13/94 
zso NO 05/13/94 
250 ND 05/13/94 
250 NO 05/13/94 
250 NO 05/13/94 

250 NO OS/13/94 
250 NO OS/13/94 
250 ND 05/13/94 
Z50 NO 05/13/94 
250 ND 05/13/94 
250 NO 05/13/94 

250 NO 05/13/94 
250 9600 05/13/94 
250 NO 05/13/94 
250 ND 05/13/94 
250 NO 05/13/94 
250 NO 05/13/94 

250 NO 05/13/94 
250 NO 05/13/94 
250 NO 05/13/94 
250 NO 05/13/94 
250 NO 05/13/94 
250 NO OS/13/94 

250 NO 05/13/94 

Art Equal Oppottunitv !mploy!r 



'" '' .... ......, _.., W~JJ .&.~• .......... J.J.J• Ul"t.l..::J.UI't 

HJtrl-94 TUE 06:46 _ PACE, INC 

I f!'-.~· Tt<' AUUIIlNCl Of QV1l!TY 

JIL Mark Liggatt 
;JP9e 21 

~ent Referen~e: Well Sampling 

~CE Sa~le Number: 

Ee COllected: 
e Rece1ved: 
ent Sample ID: 

Parameter 

41GANIC ANALYSIS 

ILATILE ORGANICS 
hylbenzene 
yrene 

X.Vlenes (Total) 

l chlorodffluoromethane 
ichlorofluoromethane 
rolein 

t ,ylonitr;le 
omethane 

D1bromomethane 

'
Chlo~oethylvinyl ether (mixed) 
hylmethacrylate 

t2,3-Trichloropropane 

14·01chloro·2-butene 
3-Dichlorobenzene 

1,4-0ichlorobenzene 

,
2-0ichlorobenzene 

. 2-Dichloroethane-d4 (Surrogate) 
luene-d8 (Surrogate) 

llBromofluorobenzene (Surrogate) 

PESTtCIDES/PCBS 

Ec1or 1016 
clor 1221 
clor 1232 

Aroclor 1242 
.. oc::lor 1248 
... oclor 1254 

l oelor 1260 
cachlorob1phenyl Surrogate 
trach1oro-meta-xylen~ Surrogate 

Oibutylchlorendate (Surrogate) 
tst1cides Prep 

I 
I 

tl600 t.otrct BQ~I•v•td 
leneq, ICS 89Z19 
TEl.: 81J-.... M6S 
fl\)(: $13-599-1759 

l~'>Hl~;:J-c_t•u.J Kl..- lt:.L NU:~l..j-321-8':::14~ 

FAX NO. 9135991759 

REPORT OF LABORATORY ANALYSIS 

Units 

UQ/L 
ug/L 
ugfl 
ugfl 
ug/L 
ug/l 

ug/L 
ug/L 
ug/l 
ug/L 
ugfl 
ug/l 

ug/L 
Ug/l 
ug/L 
ug/L 
% 
% 

~ 

Ug/l 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/l 

ug/l 
% 
% 
% 

MOL 

250 
250 
250 
500 
250 
5000 

5000 
250 
250 
250 
zso 
250 

250 
250 
250 
250 

1.0 
2.0 
1.0 
LO 
1.0 
1.0 

1.0 

May 16. 1994 
PACE Project Number: 540510512 

60 0068089 
05/10/94 
05/10/94 
MW 14A. 
---- METHOD DATE ANALYZED 

8240 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO OS/13/94 

NO OS/13/94 
NO 05/13/94 
ND 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
100 05/13/94 
100 05/13/94 

98 05/13/94 

8080/608 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND OS/13/94 
ND 05/13/94 

ND 05/13/94 
116 05/13/94 
81 05/13/94 
65 05/13/94 
05/ll/94 



· .. ·· -- - · ··-- ~~--.~ •'-'•UIH.=lUI'i IKHI'i::J-t:l'iU KL lt.L NU:913-321-8942 1=+153 P03 

P.21 INC FAX NO. 8135991759 

I 
t . Mark liggatt 

ge 22 

.. lient Reference: Well 

'AtE Sup 1 e Number: 
Date Collected: 
llat• Received: 
Ill itnt Sample ID: 
Parameter 

~GANIC ANALYSIS 

VOLATILE ORGANICS 

Sampl1ng 

l thyl chloride (Chloromethane) 
thyl brom1de (Bromomethane) 

Vinyl Chloride 

11 oroethane 
thylene Chlor1de 
atone 

l rbon Disulfide 
l·D1ch1oroethylena 

1.1-01cbloroethane 

i 2-01chloroethylene (Total) 
loroform 

,Z-Dichloroethane 

I Butanone (MEK) 
I, I-Trichloroethane 

arbon Tetrachloridt 

l nyl Acetate 
chlorobromomethane 
2-Diehloropropane 

l s-1,3-01ch1oropropene 
ichloroethylene 
lorodibromomethane 

i l,2-Trichloro•thane 
nzena 
ans-1,3-Dichlorop~opene 

l omoform 
Methy1~2-Pentanone (MIBK) 
Hexanone . 

Tetrachloroethylene 

11~2,2-Tetrachloroethane 
luene 

11orobenzene 

I 
I 

86081Dirlfl Boul.v;ml 
LtmllUI, K$ Sfl21!1 
Tl!l.: f1S--..eHII 
FAX: 913-5518-1759 

REPORT OF LABORATORY ANALYSIS 

Units MOL --

ug/L 2000 
ug/L 2000 
ug/L 2500 
ug/l 2500 
ug/l 1200 
ug/L 2500 

ug/L 1200 
ug/L 1200 
ug/l lZOO 
ug/L 1200 
UQ/l 1200 
ug/L 1200 

ug/L 1200 
ug/L 1200 
ug/L 1200 
ug/l 1200 

- ug/L 1200 
ug/L 1200 

ug/L 1200 
ug/L 1200 
ug/L 1200 
ug/L 1200 
ug/L 1200 
UQ/L 1200 

ug/L 1200 
ug/L 1200 
ug/L 1200 
ug/l 1200 
ug/L 1200 
U9/l 1200 

ug/l 1200 

May 16, 1994 
PACE Project Number: 54051051: 

60 0068097 
05/10/94 
05/10/94 
MW 15A 
~---

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
24000 
NO 
NO 

ND 
NO 
NO 
NO 
NO 
NO 

NO 
37000 
NO 
NO 
NO 
NO 

ND 
NO 
NO 
NO 
NO 
NO 

NO 

METHOD DATE ANALYZED 

8240 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
OS/13/94 
05/13/94 
OS/13/94 
05/13/94 
05/13/94 

05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

05/13/94 
OS/13/94 
05/13/94 
05/13/94 
05/13/94 
05/13/94 

OS/13/94 

An Eq~al OpCIOrtun1tv Employer 



lH53 P04 
INC FAX NO. 9135891759 P.22 

I . Mark L1ggatt 
ge 2~ 

Client Reference: Well Samp11ng 

I CE Sample Number: 
te Collected: 

l e R•cetved: 
ent Sample IO; 
ameter 

ANIC ANALYS S 

TILE ORGANICS 

l ylbenzene 
rene 
enes (Total) 

Dichlorod1fluoromethane 
~chlorofluoromethane 
,-olein 

l ylonitrile 
omethane 
romomethane 

2-thloroatbylvinyl ether (miX@d) 
~ylmethacrylate 
~.3-Trichloropropane 

1--Dichloro-2-butene 
1 -Dichlorobenzene 
l -D1ch1orobenzene 
1,2-Dithlorobenzene 
1Ji~Dichloroethane·d4 (Surrogate) 
T11uene-d8 (Surrogate) 

4-Bromofluorobenzene (Surrogate) 

Pine IDES/PCBS 
~roclor 1016 
\~lor 1221 
\ lor 1232 
' clor 1242 

\ lor 1254 
lflor 1248 

~roelor 1260 

l ehlorobiphenyl Surrogate 
achloro-meta-xylene Surrogate 

1 tylchlorendate {Surrogate) 
11t1d~s PrtD 

I 9608loirtt Bo~ltvl)rd 
Ltnua, I:S 6621 g 
TEL! 811-IJII..IaRi I f:AK: 913-591M76S 

ug/L 
UQ/l 
ug/L 
ug/L 
ug/l 
ugjl 

ug/L 
ug/l 
ug/l 
ug/L 
Ug/L 
ug/L 

ug/L 
ugjl 
ug/l 
ug/l 
% 
% 

% 

ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 

ug/L 
% 
~ 

% 

REPORT OF LABORATORY ANALYSIS 

MOL 

1200 
1200 
lZOO 
2500 
1200 
25000 

25000 
1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 

LO 
2.0 
1.0 
1.0 
1.0 
l.O 

1.0 

May 16, 1994 
PACE Project Number: 540510512 

60 0068097 
05/10/94 
05/10/94 
MW 15A · 
---- METHOD DATE ANAl YZEO 

8240 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 
NO 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 
ND 05/13/94 
NO 05/13/94 

NO 05/13/94 
NO OS/13/94 
NO 05/13/94 
NO 05/13/94 
93 05/13/94 
106 05/13/94 

92 05/13/94 

8080/608 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
NO 05/13/94 
ND 05/13/94 
NO 05/13/94 

LOS OS/13/94 
168 (I) 05/13/94 
77 05/13/94 
87 05/13/94 
0~/lJ/94 

Ao Equil Opportunity employer 



KC TEL N0:913-321-8942 

FAX NO. 9135991769 
t:i153 P06 

P.24 

REPORT OF LABORATORY ANALYSIS 

I . Mark L1ggatt 
ge 26 

~~ient Reference: Well Sampling 

MOL Method Deteet;on limit 

FOOTNOTES 
for pages 1 through 25 

I Not detected at or abOve the MDL. 
) The Surrogate recovery value exceeded the established 

May 16, 1994 
PACE Project Number: 54051051 

laboratory tontrol limit value. 
~~) Compound concentrat1on exceeds the calibration range of the instrument. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!1608 loir•L Boulevard 
Lt111~~. ICS 862ll 
lEl:t1J......._ 
FAX: 913-599-1759 

Q LA_!fL/ry· 

c lJ7\J TR u t__ 

An Equ61 Opportunity Ernployw 



IIV-17-94 TUE 06:48 PACE, INC FAX NO. 9135991759 P.25 

I 2'-.~'- REPORT OF LABORATORY ANALYSIS 
TME AUUAANel OF QUli.ITV 

l r. Mark L1ggatt 
age 27 

lllient Reference: Well Sampling 

~ESTICIDES/PCBS 

QUALI!Y COHTROL DATA May 16, 1994 
PACE Project Number: 5405105 

Batch: 60 31803 

l amples: 60 0067996, 60 0068003, 60 0068011, 60 0068020, 60 0068046 
60 0068054, 60 0068062, 60 0068070, 60 0068089, 60 0068097 . 

IETHOD BLANK: 
Parameter Un1ts MDL 
~roclor 1016 UQ7l n 

roclor 1221 ug/L z.o 
roelor 1232 ug/l 1.0 

.roelor 1242 ug/L 1.0 
r~lor 1248 ugfl. LO 
roelor 1254 ug/l LO 

1.0 

~
rocl or 1260 ug/l 
ecach1orobipheny1 Surrogate % 
etraehloro-meta-xy1ene Surrogate % 

~~fbutylchlorendate (Surrogate) % 

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE: 

I 
I 
I 
I 
I 
I 
I 

91308 Lcirrt Bouiward 
Llllfl<l. KS 882HI 
TU: !t'IS-8!1!J4115 
FAX: !113-5!19-1759 

Units 
uwr 
ug/L 

MDL 
T:'ij 
1.0 

Method 
Blank 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
185 (1) 
107 
78 

Reference 
Value 
5.0 
s.o 

Dupl 
Recv Recv RF 

92% ~-, 
991. 96% 

An equal Opportunity Employer 



lfY-17-84 TUE 06:49 PACE, INC 

• e~:~' 
l r. Mark L1ggatt 

age 28 

Client Reference: Well Sampling 

IIESTICIDES/PCBS 
Batch: 60 31810 

~les: 60 0068038 

METHOD BlANK! 

~016 
Eoclor 1221 

clor 1232 
clor 1242 

Aroclor 1248 
--oclor 1254 

frocl or 1260 

l cachlorob1pheoyl Surrogate 
trach1oro-met~·xylene Surrogate 
butylchlorendate (Surrogate) 

FAX NO. 9135991759 P.28 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA May 16, 1994 
PACE Project Number: 5405105. 

Method 
Units MOl Blank 
ug/L r.o NO 
ugfl 2.0 NO 
ug/L 1.0 NO 
ug/L 1.0 NO 
ug/l 1.0 NO 
ug/L 1.0 ND 

Ug/l 1.0 NO 
% 240 (1) ,. 

82 
% 98 

llsoRATORY CONTROL SAMPLE AND CONTROl SAMPLE DUPLICATE: 

I 
I 
I 
I 
I 
I 
I 
I 

iS08 l.oirl!l BcmleVitO 
l¢nOXG, KS 6&210 
TIL: tla.tAJe.ilili!i 
FAX: 913-&99-mill 

Units MDL 
ug/L I:O 
ug/l 1.0 

Reference 
Value 
5.0 
5.0 

Oupl 
Recv Recv RPO 
9fi 104% -yz: 

99% 96% 3• 



I~HN~-END KC TEL N0:913-321-8942 t:t153 P09 

INC FAX HO. 9135991759 P.27 

Tllf AUUIIANU OF QUA~&Y\' .r. fl(ark Liggatt 
••g• 29 

JIF11ent Rafarence: Well 

llvoLATILE ORGANICS 
Batch: 60 31784 

IISamplet: 60 00680ZO 

_.METHOD BLANK: 

IParameter 

Sampling 

Methyl chloride (Chloromethane) 
IIMethyl bromide (Bromomethane) 
lflinyl Chloride 

Chloroethane 

I
Methylene Chloride 
Acetone 

Carbon Disulf1d~ 

11,1-D1chloroethylene 
1,1-Dichloroethane 
1,2~D1chloroethylene (Total) 
Chlorofonn 

Jll,2·Di~hloroethane 

2-Butanone (M£K) 

11,1,1-Tr1chloroethane 
Carbon Tetrachloride 
Vinyl Acetate 

I
Dichlorobromomethane 
1,2-0ichloropropane 

Cis-1,3-Dichloropropene 

1Tr1chloroethylene 
Ch1orod1bromomethane 
1,1,2-Trichloroethane 
Benzene 

IITrans-1,3-0ichloropropene 

Bromoform 

14-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
TetrachloroethYlene 
1,1,2,2-Tetrachloroethane 

IToluene 
Chlorobenzene I rthyl benlene 

I 
I 

9608 lolret aoulevatC! 
~nexe. KS 68219 
TfL: fU-Bn-566!$ 
fAX: 913,599-1759 

QUALITY CONTROL DATA May 16, 1994 
PACE Project Number: 5405105 

Method 
Units MOL Blank 
ug/L 10 NO 
ug/L 10 ND 
ug/L 10 NO 
ug/L 10 NO 
ug/L 5 s 
ug/l 10 NO 

ug/L s NO 
ugfl 5 NO 
ug/l 5 NO 
ug/l 5 NO 
ug/l 5 NO 
ug/L 5 NO 

ug/l 5 NO 
ug/l 5 NO 
ug/L 5 NO 
ug/L 5 NO 
ug/L 5 NO 
ug/L 5 NO 

ug/L 5 NO 
ug/L- 5 ND 
ug/L 5 NO 
ug/L s NO 
ug/L 5 NO 
ug/l 5 NO 

ug/L 5 ND 
ug/l 5 23 
ug/L 5 NO 
ug/l 5 ND 
ug/L 5 ND 
ug/L 5 ND 

ug/L 5 NO 
ug/L 5 NO 

An lqullll Owottunlt'{ !:mployar 



IIMr. Mark Ltggatt .,ag• 30 

lflfent Reference: Well Sampling 

~OLATILE ORGANICS 
Batch: 60 31784 

IJamples: 60 0068020 

II'ETHOO BLANK: 

.arameter 
Styrene 

~
ylenes (Total) 
~ehloroGffluoromethane 
r1chlorof1uoromethane 

.tcro1e1n 
lerylonitrile 

Iodomethane 

l bromomethane 
Chloroethy1viny1 ether (mixed} 
h,ylmeth•cry1•te 

1.2,3-Trichloropropane 
lt4-Dfchloro-2vbutene 

1.3-Dfchlorobenzene 

*
4-Diehlorobenzene 
2-D1chlorobenzene 

,2-0iehloroethane-d4 (Surrogate) 
Toluene-dB (Surrogate) 
ltBromofluorobenzene (Surrogate) 

IIIK£ AND SPIKE DUPLICATE: 

Parameter 
Jll·DichToroethylene 

~1chloroathylenQ 

l nzene 
1uene 
lorobenzene 

I 
I 
I 
I 

sees lolret Bollle'lfrjl 
lAIIeKe, I:S 66219 
T£1.! $1:J-5W•AIIi 
FAX: 913·-1759 

KC TEL N0:913-321-8942 t:i155 P01 

FAX NO. 9135991759 P.28 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA May 16, 1994 
PACE Project Number: 540Sl05 

Method 
~ MOL Blank 
ugjL 5 NO 
ug/L 5 NO 
ug{l 10 NO 
ug/L 5 NO rgjl 100 NO 
ug/L 100 NO 

ug/l 5 NO 
ug/L 5 NO 
ug/L 6 NO 
ug/l 5 ND 
ugjL 5 NO 
ugjl 5 NO 

ug/L 5 NO 
ug/l 5 NO 
ug/L 5 NO 

" 94 
% 97 
% 99 

Sp1k.e 
600068020 Spike Oupl 

Units MDL PZ 4A ~ R9CV Recv RP ug;r 5 NO 0 53t: 4ft 10' 
{2) (3} 

Ug/l 5 88 50.00 112"..4 108% 4~ 
Ug/L 5 NO 50.00 96% 93% 3~ 
ug/l 5 NO 50.00 lOS% 104% 4~ 
ug/L 5 NO 50.00 113% 109% 4~ 

Art Equef Opportunity Empioyer 



I 
riH y -u:J- ":::14 WED 14: 05 lD: UN I SON TRANS-END 

-17-94 TUE 06:50 _ PACE, INC 
KC TEL N0:913-321-8942 

FAX NO. 9135991759 
tt155 P02 

P.2B 

I R~.~ .. 
Tl .. A15U-UICf Qf GUoHITY 

llr. MaTk Liggatt 
'age 31 

IJ1ient Referenc~: Well Sampling 

VOLATILE ORGANICS 

I 
Batch: 60 31784 

amples: 60 0068020 

ltABORATORY CONTROL SAMPLE: 

Parameter 
a e loride {Chloromethane) 
ethyl bromide {Bromomethane) 
;nyl Chloride 

Chloroethane 
IIMethylene Chloride 
IIAGetone 

l
carbon Disulfide 
1,1-Dichloroethylene 
1,1-Dichlo~ethane 
172-D1ch1oroethylene (Total) 

I Ch 1 orofonn 
1,2-0ichloroethane 

~-Butanone (MEK) 

l lt 1,1-Trichloroethane 
Carbon Tetrachloride 
D1ehlorob~omamethane 

11.2-Dichloropropane 
Cis-1,3-0ichloropropene 

I 
Trichloroethylene 
Chlorodibromomethane 
1,1,2-Trich1oroethane 
B•nzene 

I 
Transp1,3-D1chloropropene 
Bromoform 

I 
4-Methyl-2-Pentanone (MIBK) 
Tetrachloroethylene 
1.1,2,2-Tetrachlaroethane 
Toluene 

I Chlorobenzene 
Ethyl benzene 

Styrene I Xylenes (Total) 

I 
I 

&&08loirot Bouleverd 
lyo\Wt.i'l, t:S $6~19 
Tfl.; t13·59t·88U 
~AX: S13-59S-l't59 

REPORT OF LABORATORY ANALYS\S 

QUALITY CONTROL OATA May 16, 1994 
PACE Project Number~ 54051051 

Reference 
Units MOL Value Recv 

ug/L ro 50 I5R 
ug/L 10 50 110".4 

ug/L 10 50 125% 
ug/l 10 50 110% 

, ug/l 5 so 109% 

! ug/L 10 50 81% 

ug/l 5 50 173% 

j ug/L 5 50 121% 

ug/L 5 50 100% 

ug/L 5 100 112% 

ug/l 5 50 102% 
ug/L 5 50 108% 

ug/L 5 so 28% 

ug/L 5 50 104% 
ug/L 5 50 101% 

ug/L 5 50 103% 

ug/l 5 50 102'% 

ug/L 5 50 101% 

ug/L s 50 100% 

ug/L 5 50 98% 

ug/L 5 so 99% 
ug/L 5 50 105% 
ug/l 5 50 100% 
ug/l- 5 so 101% 

ug/l 5 50 36% 

ug/l 5 50 96% 

ug/L 5 50 96% 

ug/L 5 50 100% 

ugfl 5 50 98% 

ug/L 5 50 98% 

ug/l 5 so 102% 

ug/l 5 150 97% 

An Equ11 Opportu!'lity Employer 



MHY-18-'94 WED 14:06 ID:UNISON TRANS-END KC TEL N0:913-321-8942 

FAX NO. 9135991759 
f:t155 P03 

P.30 1~17-84 TUE 06:51 PACE, INC 

I R~.~'· 
TN' AUUIII.NC( DP OUA~IT\' 

I . Mark Liggatt 
ge 32 

111ent Reference; Well Sampling 

VOLATILE ORGANICS 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA May 16, 1994 
PACE Proje~t Number: 54051051: 

Batch: 60 3179Z ll~1es: 60 0067996, 60 0068003, 60 0068011, 60 0068054, 60 0068069 
....... 60 0068097 

ITHOD BLANK: Method 

rameter- Uoits MOL Blank 
chlo~ide 'Chloromethane) ug/L TO NO 

thyl bromide ( romomethana) ugfL 10 NO 
Vinyl Chloride ug/L 10 NO 

~loroethane 
ug/L 10 NO 

thylene Chloride ug/L 5 NO 

~etone ug/l 10 NO 

lr.rbon Diaulf1dQ ug/l 5 NO 
,l·Oichloroethylene , ug/l 5 NO 

1,1-Dichloroethane I ug/l 5 NO 
~2-Dichloroathylan& {Total) ug/L 5 NO 

loroform ug/L 5 NO 

,2-D1chloroethane ug/L 5 NO 

11-Butanone (MEK) ug/L 5 NO 
,l,l-Tr1chloroathane ug/L 5 ND 

Carbon Tetrachlor1de ug/L 5 NO 

~tn,yl Acetate ug/l 5 ND 

1ch1orobromomethane ug/l 5 NO 
.2·Dichloropropane ug/l 5 NO 

ltis-1,3-Dichloropropene ug/L 5 NO 
r1ehloroethylene ug/l 5 NO 

Chlorodibromomethane ug/L 5 NO 
~1,2-Trtchloroethane ug/L 5 ND 

nzftne ug/l 5 ND 
rans·l,3·Dich1oropropene ug/L 5 NO 

lromoform ug/l 5 NO 
·Methyl-2-Pentanone (MIBK) ugfl 5 17 

2·Hexanone ug/L 5 NO 
!tetrachloroethylene ug/l 5 NO 

,1,2,2-Tetrachloroethane ug/L 5 NO 
oluene ug/L 5 NO 

fh 1 oro benzene ug/L 5 NO 

I 9603 (J)JreT 110tll1Vi111l 
An Eauel Opponunity ~plover 

len~~. KS 66~19 

I 
Ttl: tll-599-5665 
fAX: 91 3-!t99-1 ~&£! 



• 

MHY-18-'94 WED 14:07 ID:UNISON TRANS-END 

M 17-94 TUE 06:52 PACE, INC 

1!~~ ... m ,U.IUAA.,.Cf 0' 11\lA~ITY 

I 

KC TEL N0:913-321-8942 

FAX NO. 9135991759 
t:t155 P04 

P. 31 

REPORT OF LABORATORY ANAlYSIS 

11. Mark L1ggatt 
~ge 33 

QUALITY CONlROL DATA May !6. 1994 
PACE Projeet Number: 54051051 

lttent Referencei Well Sampling 

VOLATILE ORGANICS 
IL~tch: 60 31792 ~les! 60 0067996, 6o 0068003, 60 0068011, 60 oo6S054, 60 0068089 

60 0068097 

IETHoo BLANK: 

arameter 
benzene 

tyrene 
~lenes (Total) 

l ichlorodifluoromethane 
r1ch1orof1uoromethane 

Acro1a1n 

&crylonitr1le 
11iodOMthane 

0\bromomethane 

I ·Chloroethylv1nyl ether {mixed) 
thylmethacrylate 

1,2,3-Tr1chloropropane 

~.4-Diehloro-2-butane 
lli,3-0ichlorobenzene 
1,4·01chlorobe~%ene 

11,2-Dichlorobenzene 
1,2-01chloroethane-d4 (Surrogate) 
Toluene-d8 (Surrogate) 

114-Bromofluorobenzene (Surrogate) 

IISPIKE AND SPIKE DUPLICATE: 

I 
Parameter 
1,1-b1ch1oroethylena 

Trichloroethylene 

I Benzene 
Toluene 
Chlorobenzene 

I 
I 
I 

56Dll Loire li.IOUICVOn1 
leA~m~, (S 66Z1 s 
TI!L: t1$·M9·5li4ii 
fAX: 913-!i9S·1~6fl 

Un1ts 
ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 

ug/L 
ugjl 
ug/L 
ug/L 
%. 
% 

% 

Units 
ug/( 

ug/l 
ugjl 
ug/L 
ug/L 

Method 
MDL Blank 
r AD 
s NO 
5 ND 
10 NO 
s NO 
100 NO 

100 NO 
5 NO 
5 NO 
5 NO 
5 NO 
5 ND 

5 NO 
5 NO 
5 NO 
5 NO 

101 
101 

100 

600068020 
MOL PZ 4A 
5 NO 

s 88 
5 NO 
5 ND 
5 NO 

Sp1ke 
Spike oupl 

ssik~ Recv Recv 
0 -m; 4fi 

(4) {5~ 
50.00 112% 10 % 
so.oo 96% 93% 

50.00 108% 104% 
50.00 113% 109% 



TIU A.IURIIHCC Of O.UIILIT'Y 

MIL Mark l1ggatt 
~e 39 

FOOTNOTES 
for pages 27 through 38 

May 16, 1994 
PACE Project Number: 5405105li 

llrent Reference: Well Sampling 

I 
(l) 

I> 
a: 
1: 
I> 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Method Detection L1m1t 
Not detected at or above the MDL. 
Relative Percent Difference 
The Surrogate reeovery value exceeded the established 
labo~atory control 11m1t value. 
The percent recovery for 1,1-Dichloroethene is below the laboratory control 
established control limit. 
The percent recovery for 1,1-0ichloroethene is below the laboratory control 
established control limit. 
The percent recovery for l,l-01ch1oroethene 1s below the 1aboratory control 
established cont~o1 limit. 
The percent recovery for 1,1-Dichloroethene is below the laboratory control 
established control 11mit. 
The percent recovery for l,l-01chloroethene is below the laboratory control 
estab11$hed control limit. 
The percent recovery for 1,1-0ichloroethene is below the laboratory control 
estab11shed control 11mit. 

9808lolr!t Boultv8fd 
Ltlllltll, 1\S CI!Z1 !l 
TI!L: n~-t~t..us 
FAX: 913-S$9·t7!i!l 

An Equal Opportunity fmployer 



I 

I 
l r. Mark L iggatt 

age 38 

1111ant Reference: Well Sampling 

lfoLATILE ORGANICS 

KC TEL N0:913-321-8942 

FAX NO. 9135991759 
tt155 P06 

P.36 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA May 16, 1994 
PACE Project Number: 5405105 

Batch: 60 31795 
llamples: 60 0068038, 60 0068046, 60 0068062, 60 0068070, 60 0068100 

~RATORY CONTROL SAMPLE: 
rameter Units MOL 

Methyl ch1oride (Chloromethane) Ug/L 10 
1JithY1 bromide (Bromomathane) ug/l 10 

nyl Chloride ug/L 10 
Chloroeth1ne ug/L 10 
~thylene Chloride ug/L s 

etone ug/L 10 

Riference 
Value Recv so 152% 
50 110% 
50 125% 
50 110% 
50 10~ 
50 81% 

Carbon Oisulf1de ug/L 5 
~,1-DichloroethYlene ug/L 5 

,l·01chloroethane ug/l 5 
,2-01chloroethylene {Total) UQ/l 5 

f.loroform ug/L 6 
2-Dichloroethane ug/L 5 

50 173% 
50 121% 
50 100% 
100 112~ 
50 102% 
50 lOS% 

2-Butanone fHEK} ug/l 5 
~1,1-Trich oroethane ug/l 5 

rbon Tetrachloride ug/L 5 
Dichlorobromomethane ug/l 5 
if2-Dichlorofropane ug/l 5 

s-1,3-Dich oropropene ug/L s 

50 28% 
50 104% 
50 101% 
50 103% 
50 102% 
so 101% 

Trichloroethylene UQ/L 5 
t[lorodibromoMethlna ug/L 5 

1,2·Tr1chloroethane ug/L 5 
en zane ug/l 5 

so 100% 
50 98% 
50 99% 
so 105~ 

jfans-1,3-0i~hloropropene Ug/l 5 
omoform ug/l 5 

50 100% 
50 101% 

4-Mathyl-2-Pentanone (MIBK) ug/L 5 
~trachloroethYlene ug/L 5 

1,2,2-Tetrachloroethane ug/L 5 
oluene ug/L 5 

so 36% 
50 98% 
50 96% 
50 100% 

llorobenzene ug/L 5 
hylbenzene ug/L 5 

50 98% 
so 98% 

Styrene ug/L 5 
rlenes (Total) ug/L 5 

50 102% 
150 97% 

I i608 t.oi~t fiouleVIIrd 
Lenexa. KS 86219 An Equal Ogportut1ity cmplcv•r 

I 
TE~ 913..f8&-lla5 
fAX: 913·&$9·flS9 



IMr. Ma~k Liggatt 
•age 37 

11c11ent Refe~ence: Well Sampling 

~OLATIL£ ORGANICS 
Batch: 60 31795 

KC TEL N0:913-321-8942 

FAX NO, 9135991759 
tH55 P07 

P. 35 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONrROL DATA May 16, 1994 
PACE Project Number: 5405105 

IIFamples: 60 0068038, 60 0068046~ 60 0068062, so 0068070t so o068IOO 

.J4ElHOO BLANK: 

l>arameter 
sty~ene 

lenes (Total) 
chlorod1fluoromethane 
ichlorofluoromethane 

J.trole1n 
~crylon1trile 

Iodomethane 

•

1bromomethane 
-Chloroethylv1ny1 ether (mixed) 
thYlmethacrylate 
1,2~3·Tr1chloropropane 

lt,4·D1chloro-2-butene 

1.3-Diehlorobanzene 

-

,4-Dichlorobenzena 
,2-01chlo~benzena 
,2-Dich1oroeth•ne-d4 (Surrogate) 

Toluene-dB (Surrogate) 
lt-Bromofluorobenzene (Surrogate) 

lfPIKE ANO SPIKE DUPLICATE: 

Parameter 
lf,l·Dichloroethyl~ne 

Tr1chloroethyl~ne 

C
enzene 
oluene 
hlorobenzene 

I 
I 
I 
I 

9608 ~iret Bou1eva111 
U!ct~M. KS 6S21~ 
TEL: lfl-a-566!1 
FAX: 913-599-1759 

Units 
ug/L 
ug/l 
ug/l 
ug/l 
ug/L 
UQ/l 

ug/l 
ug/L 
ug/L 
ug/l 
ugjL 
Ug/l 

ug/L 
ug/l 
ug/L 
,; 
~ 
% 

Units 
ug/L 

ug/L 
ug/l 
ug/L 
ug/L 

MDL 
5 
5 
10 
5 
100 
100 

5 
5 
5 
5 
5 
5 

5 
5 
5 

MDL 
5 

5 
5 
5 
5 

Method 
Blank 
NO 
ND 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
ND 
NO 

NO 
NO 
NO 
103 
101 
100 

Spike 
600068020 Spike Oupl 
PZ 4A ~ Recv Recv F 
NO .00 53% 4fi i 

(6) (7) 
88 50.00 Ill% 108% 
NO 50.00 96% 93% 
ND 50.00 lOS~ 104% 
NO 50.00 113% 10~ 

··~---
An fc!u•l Opporttmity Emplo~r 



I I I MAY-1B-'94 WED 14:09 ID:UNISON TRANS-END 

I Y-17-94 TUE 06:52 . PACE, INC 
KC TEL N0:913-321-8942 

FAX NO. 9135991759 
tass P0B 

P.32 
I 

i I f!q~'· 
1~( &CSIIRANet: OP QIIALITV 

1Lr. Mark liggatt 
llltiage 34 

lfli@nt Reference: Well Sampling 

VOLATILE ORGANICS 

t 
Batch: 60 31792 

amples: 60 0067996, 60 0068003, 
60 0068097 

~BORATORY CONTROL SAMPLE: 

Parameter 
ii::thYl chloride (Chloromethane) 

th'l bromide (Bromomethane) 
Viny Chloride 

IChloroethane 
Methylene Chlor1de 
Acetone 

IICarbon Disulfide 
1~1-Dichloroethylene 
1,1-Dichloroethane 

11192-0ichloroethylene (Total) 
Chloroform 
1,2·Dichloroethane 

112-Butanone {MEK) 
. l,l.l·lr1chloroethane 
Carbon Tetrach1oride I 01chlorobromomethane 
1,2-Dichloropropane 
C1s·1,3-01chloropropan~ 

I Trichloroethylene 
Chlorod1bromomethane 
1,1,2-Trichloroethane I Benzenu 
Trans-1,3-Dichloropropane 
Bromoform 

II 4·Methyl-Z·Pentanone (HIBK) 
Tetrachloroethylene 
1,112,2-Tetrachloroethane II Toluene 
ch1orobenzene 
Ethyl benzene 

I Styrene 

I 
~8 toir&f Boulevard 
tilna~a. KS 66219 

I TEl: !113-581)..•161 
FAA: i11J·~8·17:i9 

REPORT Of LABORATORY ANALYSIS 

QUALITY CONTROL DATA May 16, 1994 
PACf Project Number: 5405105 

60 0068011, 60 0068054. 60 0068089 

Reference 
Units MDI. 
ug/L 10 
ug/L 10 
ug/l 10 
ug/L 10 
ug/L 5 
U9/l 10 

Value Recv 
50 fffi 
50 110% 
so 125% 
50 110% 
50 109% 
50 81% 

ug/L 5 
ug/L 5 
ug/L 5 
ug/L 5 
ug/L 5 
ug/l 5 

50 173% 
50 121% 
50 100% 
100 112% 
50 102% 
50 108% 

ug/l 5 
ug/l 5 
ug/l 5 
ug/l 5 
ug/L s 
ug/l 5 

50 28, 
50 104% 
50 101% 
5Q 103" 
50 lOZ~ 
50 101% 

ug/L 5 
ug/l 5 

, ug/L 5 
ug/l 5 
ug/l 5 
ug/L. 5 

50 100% 
50 98% 
50 99" 
50 105% 
50 100% 
50 101% 

ug/L 5 
ug/l 5 
ug/l 5 
ug/L 5 
ug/L s 
ug/l 5 

50 36% 
50 98% 
50 96% 
50 100% 
so 98% 
50 9~ 

ug/l 5 50 lOZ% 

An Equ•l OppoTtl.lnity £mployer 



MAY-18-'94 WED 14:09 ID:UNISON TRANS-END KC TEL N0:913-321-8942 

FAX NO. 9135991759 
t:l155 P09 

IIY-17-94 TUE 08:53 PACE. INC 

I R~.~ .. 
n• J.SS:UAANCI Gf QUALITY 

llr. Ma~k L1ggatt 
-,;age 35 

ltl1ent Referenee: Well Sampling 

VOLATILE ORGANICS 

P.33 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA May 16. 1994 
PACE Project Number: 5405105 

I Batch: 60 31792 
amples: 60 0067996, 60 0068003, 60 0068011, 

60 0068097 
60 0068054, 60 0068089 

lABORATORY CONTROL SAMPLE: 

jjrameter 
1enes (Tota1) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9&08 Lolret l3oo!evard 
Leoe~. KS (ifi219 
lll.: 911-691~ 
FAX: 91 3-599-1 ~SQ 

Units 
ug/L 

MOL 
5 

Reference 
Valua Recv 
150 9"1! 

An Equal Opportunity fmptoyGf 



MAY-18-'94 WED 14:10 ID:UNISON TRANS-END KC TEL N0:913-321-8942 

FAX NO. 9135991759 
l:t155 P10 

P.34 IIY-17-84 TUE 06:53 . PACE. INC 

I f!~.~ .. 
l r. Mark liggatt 

age 36 

1flient Reference: Well Sampling 

1\oLATILE ORGANICS 

REPORT OF lABORATORY ANAlYSIS 

QUALITY CONTROL DATA May 16, 1994 
PACE Project Number: 540510S 

Batch: 60 31795 
ltamples: 60 0068038, 60 0068046, 60 0068062, 60 0068070, 60 0068100 

-ETHOD BLANK: Method 
arameter Units MDL Blank 

~ethyl chloride (Chloromethane) ug/L 10 NO 
et~l bromide (Bromomethane) uo/L 10 NO 
1nY1 Chlor1de ug/l 10 NO 

Chloroethane ug/L 10 NO 
~ethylene Chloride ug/l 5 NO 

cetone ug/L 10 10 

Carbon Disulfide ug/l 5 NO 
~~,l·Dichloroethylene ug/L 5 NO 

,l·Dichloroethane ugjl 5 NO 
1,2-Dichloroethylene {Total) ug/l 5 NO 

Jh 1 oroforrn ug/l 5 NO 
,2-Dichloroethane ug/l 5 ND 

2-But•none (HEK) ug/L 5 NO 
~,ltl-Tr1chloroethane ug/L 5 NO 

arbon Tetrachloride ug/L 5 NO 
·vinyl Acetate ug/l 5 NO 

lllt1thlorobromomethane U9/l 5 ND 

,2-Dichloropropane ug/L 5 NO 

Cis-1,3-Dichloropropene ug/l 5 NO 
~Trichloroethylene ug/L 5 NO 

Chlorodibromomethane ug/L 5 ND 
1,1,2-Trichloroethane ug/l 5 NO 

1
Benoteo& ug/L 5 ND 
lrans-1,3-0ichloropropene ug/L 5 NO 

Bromoform ug/L 5 NO 
~4-Methyl-2-Pentanone (MUSK) ug/l 5 NO 

2 .. Hexanone ug/L 5 NO 
Tetrachloroethylene ug/L 5 NO 

11
1,1,2,2-Tetrachloroethane ug/l 5 NO 
To luanA ug/L s ND 

Chlorobenzene ug/l 5 NO I Ethy1 benzen\t ug/L 5 NO 

I 9606 loiret Bovlevard A., [qual Opp4lf'lllnllyfmpJoy~r 
Lsnetx~. KS &B219 

I 
TEL: IT3-5St-~ 
~AX: 913-!i00-1759 



I Mark liggatt 
e 24 

Client Reference: Well Sampling 

~E Sample Number: 
Date Collected: 

I a Received: 
ent Sample ID: 
1111ter 

ANIC ANALYSIS 

ATILE ORGANICS 
Methyl chloride (Chloromethane) 

l hYl bromide (Bromomethane) y, Chloride 
oroethane 

~hylene Chloride 
Ttone 
Carbon Disulfide 
li·O;chloroethylene 
1 ·Diehloroethane 
1 -Dichloroethylene (Total) 
Chloroform 
11f-Dich1oroethane 

2~utanone (MEK) 
l,l,l~Tr1chloroethane 
t~bon Tetrachloride 
V Yl Acetate 
D ehlorobromomethane 
li-D1chloropropane 

C -1,3·01chloropropene 
Trichloroethylene 

orOdibromomethana 
,2-Triehloroathane 
zene 

Trans-1,3-Dichloropropene 

B."""form 
4~ihy1·2·Pentanone (MIBK) 
Z-Hexanone 
rRrachloroathy1ene 
1 ,2,2-Tetrachloroethane 
ro uene 

:I oro benzene 

I 
I 

!!Me Loire\ Eloultvard 
le~~W.KS 66219 
TEC.:'h~ ... Hft 
fAX: En~·699-1159 

KC TEL N0:913-321-8942 

FAX NO. 9135991759 
t::l153 P05 

P.23 

REPORT OF LABORATORY ANALYSIS 

May 16, 1994 
PACE Project Number: 54051051' 

60 0068100 
05/10/94 
05/10/94 
Trip 

Un1ts MDL Blank METHOD DATE ANALYZED 

8240 
ug/L 10 NO 05/14/94 
ug/l 10 NO 05/14/94 
ug/L 10 NO 05/14/94 
ug/L 10 ND 05/14/94 
ug/L 5 ND 05/14/94 
ug/L 10 NO 05/14/94 

Ug/L 5 NO 05/14/94 
ug/l 5 NO 05/14/94 
ug/l 5 NO 05/14/94 
ug/L 5 NO 05/14/94 
Ug/l 5 NO 05/14/94 
ug/l 5 NO 05/14/94 

ug/L 5 ND 05/14/94 
ug/L 5 NO 05/14/94 
ug/L 5 ND 05/14/94 
ug/l 5 ND 05/14/94 
ug/l 5 NO 05/14/94 
ug/L 5 NO 05/14/94 

ug/L 5 NO 05/14/94 
ug/l 5 ND 05/14/94 
ug/L 5 NO 05/14/94 
ug/l 5 NO 05/14/94 
ug/L 5 NO 05/14/94 
ug/L 5 NO 05/14/94 

ug/L 5 NO 05/14/94 
ug/l 5 23 05/14/94 
ug/L 5 NO 05/14/94 
ug/L s NO OS/14/514 
ug/L 5 NO QS/14/94 
ug/l 5 NO 05/14/94 

ug/L 5 NO 05/14/94 

An fqu~l Opportunity Employtr 
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I e.~~~' REPORT OF LABORATORY ANALYSIS 

t~ Hark l iggatt 
,. 25 

:11ent Reference: Well Sampling 

•• Sample Number; 
)ate Co 11 ected: >I Received: 

. :1 nt Sample 10: 
> meter 

l~NIC ANALYSIS 

IOLATILE ORGANICS 
- lbenzene 
) ene 

nes (Total) 
>~hlorod1f1uoromethane 

, r h 1 orofl uoromethane 
\ lein 

• ~~1on1tr1le 
I methane 
) omomethane 
Z-Chloroethylvinyl ether (mixed) 
ct,lmethacrylate 
1 ,3-Trichloropropane 

1~-0ichloro-2-butene 
· 1 -Oi ch 1 oro benzene 
1, -Dichlorobenzene 
1,2-01ch1orobenzene 
IJ-D1chloroethane-d4 (Surrogate) 

: T uene-d8 (Surrogate) 

Units 

ug/l 
ug/L 
ug/l 
ug/l 
ug/l 
ug/l 

ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 

ug/L 
ug/L 
ug/l 
ug/L 
% 
% 

, 4jromofluorobenzene (Surrogate) % 

MDL 

5 
5 
5 
10 
5 
100 

100 
5 
5 
5 
5 
5 

5 
5 
5 
5 

rAise data have been reviewed and are approved for release. 

!Jtl ,£.e'~~ ' Nil R. Hudson 
• M ager, Organic Chemistry 

I 
I 
I 
I 

9608 loirat Bouleva1d 
lenexa, KS 66:?19 
T£L: 913·5!19·561j!j 
fAX: 913-599-1759 

May 16, 1994 
PACE Project Number: 540510512 

60 0068100 
05/10/94 
05/10/94 
Trip 
Blank METHOD DATE ANALYZED 

8240 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 

NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
NO 05/14/94 
106 05/14/94 
102 05/14/94 

102 05/14/94 

An Equal Opponunity Employer 
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MATERIAL SAFETY DATA SHEET 

UNISON TRANSFORMER SERVICES, INC. 
1338 Hundred Oaks Drive 

Charlotte, NC 28217 
1 800 544-0030 

EFFECTIVE DATE: October 15, 1987 

POD MSDS 811-1 

_, 
IMPORTANT: UNISON urges each customer or recipient of this MSDS to study it 

carefully to become aware of and understand the hazards associated 
with the material. T~e reader should consider consulting 
reference works or individuals who are experts in ventilation, 
toxicology or fire prevention, as necessary or appropriate, to use 
and understand the data contained in this MSDS. 

To Promote safe handling, it is recommended that each Customer 
notify its employees, agents, and contractors of the information 
on this Material Safety Data Sheet. 

******************************************************************************* 

* I. IDENTIFICATION * 
******************************************************************************* 

PRODUCT NAME: 
CHEMICAL NAME: 
CHEMICAL FAMILY: 
FORMULA: 
MOLECULAR WEIGHT: 
SYNONYMS: 

MO-X-PCB 
Light naphthenic distillate, petroleum, with PCB 
Petroleum Electrical Insulating Oil with PCB 
Mixture 
Mixture 
Mineral Oil which contains PCBs 

II .............................................................................. . 

COPYRIGHT 1987 - UNISON TRANSFORMER SERVICES, INC. 

I A Subsidiary of Union Carbide Corporation 

I 
I 
I 
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:.10-X-PCM 
POD MSDS 811-1 
Page 2 of 6 

******************************************************************************* 
* II. PHYSICAL DATA {Determined on typical material) • 
******************************************************************************* 

BOILING POINT, 760 mm Hg: 
SPECIFIC GaAVITY 
{ H20 =ll: 
FREEZING POINT: 
VAPOR PRESSURE AT 20 Deg. C: 
VAPOR DENSITY {air= 1): 
EVAPORATION RATE 
(3utyl Acetate= 1): 
SOLUBILITY IN WATER 
% by wt: 
APPEARANCE AND ODOR: 

CA 250 Deg. C 

0.87 at 25/25 Deg. c 
Less than -45 Deg. c 
Less than 1 mm Hg 
Greater than 1 

Less than 1 

Insoluble 
Clear, nearly colorless liquid, aromatic odor 

******************************************************************************* 
• III. INGREDIENTS * ******************************************************************************* 

MATERIALS 

Mineral 
CAS NO: 

Oil 
64742-53-6,64742-45-6, 
64741-96-4, or 
64742-52-5 

2,6-di-tertiary-butyl­
para-cresol 
CAS NO: 128-37-0 

Polychlorinated Biphenyls 
CAS NO: 1336-36-3 

Concentration TLV UNITS 

Approx. 98.5-99.5 % See Section V 

Approx. 0.5 % None Established 

Approx. 50-10000 ppm See Section V 

******************************************************************************* 
* IV. FIRE AND EXPLOSION HAZARD DATA * 
******************************************************************************* 

FLASH POINT (test method): Greater than 293 Deg. F {Cleveland open cup ASTM D 
92). 

FLAMMABLE LIMITS IN AIR, by volume: LOWER 0.9 estimated 
UPPER 7.0 estimated 

EXTINGUISHING MEDIA: Use water spray, carbon dioxide, dry chemical, 
alcohol-type or universal-type foams applied by 
manufacturer's recommended technique. 

SPECIAL FIRE 
FIGHTING PROCEDURES: Wear self-contained breathing apparatus and standard 

fire-fighter wearing apparel: toxic and irritating 
vapors can be evolved. Do not spray a solid stream of 
water or foam directly into a pool of hot ·burning liquid 
as this may cause frothing and may intensify the fire. 

II {FIRE AND EXPLOSION HAZARD DATA continued on next page) 
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~0-X-PC~ 

POD MSDS 811-1 
Page 3 of 6 

UNUSUAL FIRE AND EXPLOSION HAZARDS: In extreme fire conditions, this materi~l 
may present a floating fire hazard. See 
Section VI for products of combustion. 

******************************************************************************* 
* V. HEALTH HAZARD DATA * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TLV (SOURCE): PCBS 

Oil Mist, 
~ineral 

42% chlorine, 8-hr ~~A 1.0 mg/m3 - S~in • (ACGIHl 
2 mg/m3 short-ter~ exposure limit - Skin • (ACGIH) 
54% chlorine, 8 hr ~~A 0.5 mg/m3 - Skin* (ACGIHl 
lmg/m3 short ter~ exposure limit - Skin (ACGIHl 

8 ~r TWA S.O mg/m3 (ACGIH), STEL 10 mg/m3. 

* Skin absorption may add to the overall exposure. Avoid skin 
contact. 

II EFFECTS OF SINGLE OVEREXPOSURE: 

II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SWALLOWING: Moderate toxicity, irritating to throat, may cause lethargy, 
nausea, vomiting, and diarrhea. Aspiration of light 
hydrocarbon or subsequent vomiting may cause pneumonitis. 

SKIN ABSORPTION: Moderately toxic. Prolonged or widespread contact may 
result in the absorption of potentially har~ful amounts of 
material. 

INHALATION: Mists or vapors from heated material are irritating to nose, 
throat and lungs. 

SKIN CONTACT: 6rief contact causes minimal irritation. 

EYE CONTACT: Liquid or vapor may cause minor irritation, depending on the 
concentration of vapor and duration of exposure. 

EFFECTS OF REPEATED 
OVEREXPOSURE: Liver injury, chloracne, skin lesions, skin sensitization. 

Laboratory studies have shown Polychlorinated Biphenyls to be 
an animal carcinogen. 

MEDICAL CONDITIONS 
AGGRAVATED BY OVEREXPOSURE: Persons who are prone to acne or seborrhea are 

susceptible to blockage of hair follicles by 
insoluble oils. Folliculitis may develop. 
Comedones arid perifollicular papules and pustules 
(oil boils) may occur. These effects should 
rapidly clear upon cessation of exposure. Good 
housekeeping and personal hygiene should prevent 
these effects. 

(HEALTH HAZARD DATA continued on next page) 
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MO-X-PCM 
POD MSDS 811-1 
Page 4 of 6 

SIGNIFICANT LABORATORY DATA 
WITH POSSIBLE RELEVANCE TO 
HUMAN HEALTH HAZARD EVALUATION: PCBs have been identified as hazardous 

chemicals under criteria of the OSHA Hazard 
Communication Standard (29 CFR Part 
1910.1200). PCBs have been listed in the 
International Agency for Research on Cancer 
(IARC) Monograph (1982) 'Group 2B' and in the 
National Toxicology Program (NTP) Annual 
Report on Carcinogens (Third). 

Several studies report a wide spectrum of 
immunotoxic effects of PCBs on rats and mice, 
including thymic, lymph node and splenic 
atrophy, suppression of antibody responses, 
decreased resistance to infections, 
depression of T-cell responsiveness to 
mitogens and suppression of delayed 
hypersensitivity. 

OTHER EFFECTS 
OF OVEREXPOSURE: PCBs are readily absorbed into the body by all routes of 

exposure. They are stored in fatty tissues from which they 
are slowly released into the blood stream. Laboratory 
studies show the material to be embryotoxic and fetotoxic. 

EMERGENCY AND FIRST AID PROCEDURES 

SWALLOWING: 

SKIN: 

INHALATION: 

EYES: 

Do not induce vomiting. Seek prompt medical attention. 

Remove contaminated clothing and wipe excess material from 
skin. wash skin thoroughly with soap and water. 

Remove to fresh air. Give artificial respiration if not 
breathing. Oxygen may be given if breathing is difficult. 
Call a physician. 

.. 
Flush eyes thoroughly with water for a least 15 minutes. Seek 
medical attention if discomfort persists. 

NOTES TO PHYSICIAN: There is no specific antidote. Treatment of overexposure 
should be directed to the control of symptoms and the 
clinical condition. 

******************************************************************************* 
* VI. REACTIVITY DATA * 
******************************************************************************* 

STABILITY: Stable 

CONDITIONS TO AVOID: Avoid high temperatures over 550 Deg. F • 

INCOMPATIBILITY 
(MATERIALS TO AVOID): Oxidizing agents. 

(REACTIVITY DATA continued on next page) 
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HAZARDOUS COMBUSTION OR 

~O-X-PC~ 

POD MSDS 811-1 
Page 5 of 6 

DECOMPOSITION PRODUCTS: Contact with an open flame or an electric arc can 
generate carbon monoxide, carbon dioxide, and 
hydrogen chloride. Dioxins and furans may be 
produced if exposed to high temperature conditions. 

HAZARDOUS POLYMERIZATION: Will not occur. 

CONDITIONS TO AVOID: None 

******************************************************************************* 
• VII. SPILL OR LEAKS PROCEDURES * 
******************************************************************************* 

STEPS TO BE TAKEN IF MATERIAL 
IS RELEASED OR SPILLED: Nofify UNISON immediately. Collect spills ~i~h 

absorbent solids or contain and pump to drums 
for disposal. If frozen, shovel into drums. 

WASTE DISPOSAL METHOD: Contains PCBs. Incinerate in facilities designed to 
handle halogenated emissions gases, and approved for 
PCB waste which are operated in accordance with 
Federal, State, and Local regulations. 

******************************************************************************* 

* VIII. SPECIAL PROTECTION INFORMATION * 
******************************************************************************* 

RESPIRATORY PROTECTION: Full face or half face respirator with organic 
canister. 

VENTILATION: General (mechanical) room ventilation is expected to be 
satisfactory. Use local exhaust to capture vapor, mists or 
fumes, if necessary. Provide greater than 60 feet per minute 
hood face velocity for confined spaces. Provide ventilation 
sufficient to prevent exceeding recommended exposure limit or 
buildup of explosive concentrations of vapor in air. Use 
explosion-proof equipment. No smoking or open lights. 

PROTECTIVE GLOVES: Gloves - Approved Viton, milled nitrile or milled 
neoprene 

Other - Approved Saranex laminated Tyvek clothing as 
appropriate. 

EYE PROTECTION: Monogoggles. 

OTHER PROTECTIVE EQUIPMENT: Shower, eye bath, chemical resistant apron and 
boots. 

******************************************************************************* 
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MO-X-PC~ 

POD MSDS 811-1 
Page 6 of 6 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* IX. SPECIAL PRECAUTIONS * 
******************************************************************************* 

PRECAUTIONS TO BE ~AKEN 
IN HANDLING AND STORAGE: 

WARNING! CAUSES EYE AND SKIN IRRITATION. 
HARMFUL IF INHALED. 
HARMFUL IF SWALLOWED. 
HARMFUL IF ABSORBED THROUGH SKIN. 
CAUSES CANCER IN LABORATORY ANIMALS. 

Do not swallow. 
Avoid breathing vapor. 
Avoid contact with eyes, skin, and clothing. 
Keep container closed. 
Use with adequate ventilation. 
Wash thoroughly after handling. 

- FOR INDUSTRY USE ONLY -

OTHER PRECAUTIONS: Avoid discharge to the environment. 

NOTE: While UNISON believes that the data contained herein are factual and 
the opinions expressed are those of qualified experts_ regarding the 
results of the tests conducted, the data are not to be taken as a 
warranty or representation for which UNISON assumes legal 
responsibility. They are offered solely for your consideration, 
investigation, and verification. Any use of these data and 
information must be determi~ed by the user to be in accordance with 
applicable Federal, State and local laws and regulations. 

******************************************************************************* 

* 
* 
• 
* 
* 

EMERGENCY PHONE NUMBER 

1-800-UCC-HELP 

THIS NUMBER IS AVAILABLE DAYS, NIGHTS, WEEKENDS AND HOLIDAYS 

* 
* 
* 
• 
• 

******************************************************************************* 

lOllf 
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JUL-21-'94 THU 1\:36 ID:TRANS-END TECHNOLOGY TEL N0:~16 992-2749 f::l359 P02 

*•************************************************************************* 
I . P•9• t 

MATEAXAL SAFETY DATA SHEET 

llrepared by- FS REVXSXON HARCH 92 

~
•t& of Prwp•r•tion- 04-0S-92 
•n\Af'41c'turer: CHEMl~l... SOLVENTS, INC. 
ddre~s : 3731 Jennin9s Rc•d 

CL•v•l•ndl Ohio 44109 

I 

For: 

T•l•phan••: <216) 741-9310 Nl9h't1 (216) 741-9310 

l
me~vancyO: (SOO) 424-9300(Chemtrec> Nation•L: <SOO) 362-0693 
**********~*************************************************************** 

SECTION I PRODUCT IDENTIFICATION 
-~------~-~--------~--~~~-~-~~~~-----------~~~-~--~~~---~---------------··--

l.nuf'•ct&&rer•• Cod• Ide,,tfflc•'tlon: RPTRI 
Product CL••s: 

11~~~=-~~~~~--~~~=~=~-~~:~~=~~~=~~~=~~=-----------------------------------HMIS Inform•tfon: Healt~- 3 FlammabJLI'ty- 1 

I R••c:t ivl ty- 0 
AZA~D INDEX: ~- Severe 3= Serious 2• Hoder~te 1• SliGht 0• Least 

I***********~*************************************************************** · SECTION II HAZARDOUS INGREDIENTS 
~~---~-~-~~-----~-~~-----------------------------~------------------------

TRICHlOROETHYLENE r1 
rPOSURE LIMIT: 

OSHA TWA ( t' ,,,., L> : 
ACCl:H TLV/TWA: 

50 PPM 
~0 F'PM 

79-01-6 

OSHA CEILIN~: 200 PPM 

It--------------------------·-----------------------------------------------
*************************************************************************** 

~---------------------------~=~~=~~-~~~--~~~~~~~=-~~~~--------------------
Boil•~9 Ran9a: Hlvh- tea .. o F Low-

l por Pre•sure: 58~00 HHHC a~e F 
po1· Dens f ty: H••v I er Than A I r 1. 

vapor .at I en ~.ate: F•~;te1· than Ecuty.L Ac:~t•te 

119ht p•r C.•Llo,,: 12 .. 20 
Volati La by Wel;ht: 100.00 
Y~lc~L Stat•: LIQUID 

i P4ia1·a,,c:e: CLEAR 
or: SOLVENT 
or Thr••hoLd: N/A 

pH: N/A 

l ee!'Z ll19 F'o I nt: N/A 
ter Salubi Llty: SLIGHT 

cefflcient of Water/OiL Distribution: N/A 

I 

1aa .. o F 
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~-~M*·-~*************•••*··~~MMMMMM~MMMMM~~-·--·~·~MMMMMM***********~~MXM·~ 

I . CHEMICAL SOLVENTS, lNC. 
RPTRX MATERIAL SAFETY DATA SHEET P•ve 2 

RECLAIMED TRICHLOROETHYLENE 
lr****~*~****************************************************************** 
~************************************************************************* 

SECTION IV . FIRE AND EXPLOSION DATA 

l:::::~~~::-:~:::~~~:::~::~·--:~:---·-----------::~~--:~:-------------------
EXTINGUISHING MEDIA 

t e C02, d\"Y chemlc~l, foam, o,- Wcil't''lnp foca .. WatGr mt~Y b• helpful 
c:ooL c:ont•lners. 

UNUSUAL FIR£ AND EXPLOSION HAZARD: 

I this blend Is fl•mm41ble or c:ombu•tlbla <fla•hpolnt b•low 200>~ 
not weld or cut on container5. 

*************************************************************************** 
SECTION V HEALTH HAZARD ~ FIRST AID 

~-------------------------------------------------------------------------
FIRST AID: 

JLHALATlON1 Mov• victim to fre•h air. If breathln9 h•• •topped admlnl•ter 
arilflelal resplr•+lon- Seek m•dJcal •+t•n+lon. 

JIN: Remove c:owtam I nated cloth i n9. Wa~h well w i 't·h !Soap and w~t•n· 
r at least 15 minutes. L41Ul1der c:cmtamh141t•d c:lothln9 b•fore we•rlnta. 
ES: Flush eves· immediately with water for at le•st 15 minutes. 

1/. lt"rlta'tlor. persists aeek medfc:al attention. · 
.G'EST:tON: Do not h1duce vomitln9. Seek medical attentiott imm•dlate.ly ... 

HEALTH TOXICITY: 

IE CONTACT; May c:ause tempor4l"Y I rl" I tc11 t I o,, wIth tempo,Rary corneal I nJ U\RY. 
INGESTION: Sll19let dose toxfcfty is low to moderate. If vomiting occur-s 

l i11 product c:an be ••Pir.ated Into the Lun9s, which can c•use chemical 
~umonla •nd eystemic: effects. 

IHALATION: 
b•low t,ooo 
ctlove i1000 
Film .. 

HaJor potential route of expo•ul"'e. Minimal e'ff•c::t• obse,Mved 
ppm, dlzzlnes•, drowslneQ~, ~nd thra•t irrft•tlon •t levels 
PPm- Unconsclousn••• and death possible at levels above 10,000 

SKIN CONTACT: Con"tac:t with this pn)duc:t may cause- lrrlt•tlon~ def•ttfn91 

J the •kin and dermatitis. Absorption throU9h the $kin I• po••ible 
eontact 1!5 prolong~d. 

ERALL HEAt... TH EFFECTS: This produc.:t has NOT been 'found to ba a cere i l'logen 

~ a potentIal Ccu·c l noQt~m by the N~'F' ~ IAI~C ot" OSHA & 

~********~~*****~****************~**************************************** 
SECTION VI REACTIVITY DATA. 

---·------·--·--·--·----·--· .. ··--·-·---·--......... ----"---------------·--· .... ------------------...... -.w ...... 

·A~lLITY:Stable HAZARDOUS F'OLYHERIZATION: Will not occur. 
~ZA~DOUS DECOMPOSITION PRODUCTS; Hydo~en chloride, phos9ene and chlorine 
INCOHPATABILITIES: Stronc.J ox l d i zens. batp i um1 l i 'th i um, mac;nes i um ~ 1' i tGlln I um .. 
~old .alumll"IUtll In r·H"eiiisul"iZEtd fluid systems. 
~ND%TION9 TO AVO!D: Hot $Urf•ces that could cause thermal decomposition~ 

I 
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*a**************•*************~****~*******~****************************M** 'I ' CHEMICAL SOLVENTS, INC. 

RPTRl MATERIAL SAFETY DATA SHEET P•t• 3 
RECLAIMED TRICHLOROETHYLENE 

I *************~************************************************************* 
*************************************************************************** 

SECTION VII EMER~ENCY RESPONSE ~ DISPOSAL 
1-----------------------------------------------------------------~---------

DISPOSAL: D i spofae of th i 1! product f n ac:col-danc• \IIi th locaL, s+•te ~md 
federaL ,-e9Ulcttion"D .. Call CHEMICAL. SOLVENTSJ INC .. fo1- rec:yc:lin9 or ·1d i &pas.- t. 
The EMERGENCY RESPONSE GUIDEErOOK numbel- 15: 
74 ' 

I PRECAUTtONS XN CASE OF A SPILL OR RELEASE: Stop .and c:cntAI n sp I 11 If 
. po5sible. Use trained personnel. Keep out of dr•ins and waterways& Pump 

into dr"'ums and contact Chemical SoLVGmt1S It1c. fol- disposaL or recyc:Ling. 

I**************········***************************************************** 
SECTION VIII PERSONAL PROTECTION EQUXPHENT 

-~-~--------~--~---~~---~~--~~-~-~-~~~---------~-~~~---~----~~--------~~-~ 

IVENTILATION / RESPIRATORS: 
Jme v•11ttlatlo1'\ aa r•'\ulr•d to controL vapors conc•ntratlons .. Avoid 
prolonqed ol- repeat•d breath in9 of v~POt"s .. If expc:u1ure exc:e•d• TLV usa a 

...,IOSH app,·oved rasp I r•to\" to prevent ever exposur• .. 
~YES:. We•r spL••h 9099Les ol- a face shield whe'1 handlfnta .. 

St<IN: Wear solvent resistant 9Loves ~uch as Vlton. Use solvent 'we•istant 
111focts, apron, and he•dgear if splashln9 Is possible.. · 

lr*~****~~*****************************•*********************************** 
SECTION IX STORA~E ~ TRANSPORTATION 

....... ___ .... ,_,...,...,.. __ ~_...,. _____ ,.. __ aMI ___ ............. ..., ___ .,... .... _____ ...,._ ___ ...,...., __ ............. _.,...,...., ______ ... _.,... __ _, ___ ..., ....... _ 

ILoT sHtPPING CLAssiFICATION: <49CFR 112.101> 
Tric:hloroethyLene SoLution, ORM-A UN 1710 

I ANDLINC ANn STORING PRECAUTIONS 
ton~ L•b6!'lad, sealed c:cn.-afner1i In a ccol1 d,-y, weLL ventiLated •t·e•· 

*************************************************************************** 

11----------------~::~:~~-~---~:=~~~~-==~-:~~~~-:~~~~=~~~-------------------

lhls produc:+ c:ont•ins the following toxic chemiC:QLs subJect to the 
eportit,Q re<a.ulr•ments of sec:tic:m 313 of the Emvrvenc:y PL•nnltlv and 
ommunitY Rf;h't-To-Know Ac:t of 1986 and of 40 CFR 372: 

lhemica l 

TRICHLOROETHYLENE '79-0i-6 90 TO iOOX 

~*****~******************************************~************************ 

I 
l.HE INFORMATION CONTAINED HEREIN IS INFORMATION RECEIVED 
F'F<OM OUR RAW MATERIAL SUPPLIERS AND OTHER SOURCES AND 
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Calculations Regarding the Transport of Chemicals Due to the Flood (3/94) 

The objective of the calculations was to estimate the extent of subsurface contamination 
by TCE and PCB based on equilibrium relationships between soil and water. From the 
data collected. the total mass of contaminants that were contained in the source volume 
(i.e., the volume of excavation) were calculated. From there, an estimation was made as 
to the amount of contamination that could have possibly spread due to the flood event last 
year. These results should only be used as a first estimate of contaminant transfer and in 
no way implies any type of kinetic information. 

Assumptions 

• Contamination is uniform across the dimensions of the excavation (12' X 10' X 50'), 
and this volume accounts for the source of contamination. 

• Organic fraction in the soil is 1.5%. 
• Soil porosity= 28% of which 25% is water filled. 
• Soil bulk density = 1.4 
• During flood scenario, 50% of source contamination was affected. 
• The PCBs consisted of 12.5% Aroclor 1242 and 87.5% Aroclor 1260 (1:7), and the 

mixture has characteristics weighted in the same ratio. 
• Due to the co-solvent effect ofTCE in the groundwater, PCB is 100 times more 

soluble than it would be in a "pure" solution. 

Contaminant concentrations at the source 

TCE Soil conc.(measured) = 200 ppm 
TCE Water conc.(calculated) = 206 ppm 

PCB Soil conc.(measured) = 200 ppm 
PCB Water conc.(calculated) = = 0.072 ppm or 72 ppb 

TCE in soil = 48 kg 
TCE in water = 2.5 kg 

Contaminant Masses 

total TCE in source volume = 50 kg 
(95% of the TCE is in the soil phase.) 

PCB in soil = 48 kg 
PCB in water = 0.85 g 
total PCB in volume = 48 kg 
(99.9+% of the PCB is in the soil phase.) 
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During the flood scenario, about 5 kg TCE and lg PCB could have entered the 
groundwater at the source and been able to migrate downwards. Even at extended 
solubilities, PCB has an extremely high affinity for the soil phase; thus, on:ly TCE could 
have migrated to any great extent. At the 60 ppm TCE action level, this represents about 
84m3 of groundwater. High groundwater levels may have facilitated this type of 
transport in the past. In the soil underneath the present excavation (13' below footer) 
there is no obvious correlation between TCE and PCB soil concentrations. 
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PCB Risk Calculations 

Exposure to Groundwater 

Total Exposure 

Exposure Assumptions: 

Total Risk= 

Based on exposure at closest off-site access 

= Intake from ingestion of water 
+ Intake from inhalation of volatiles from water 

Concentration in ground water at point of exposure (C) 
Carcinogenic Slope Factor , inhaled (SFi) 
Carcinogenic Slope Factor , oral (SFo) 
Adult Body Weight (BW) 
Averaging Time (AT) 
Exposure Frequency (EF) 
Exposure Duration (ED) 
Daily in-door air inhalation rate (IRa) 
Daily water ingestion rate (IRw) 
Volatilization factor (K) 

EF x ED X C x { (SFo X IRw) + (SFi x K x IRa) } 

BW X AT X 365 days/year 

TOTAL RISK FROM GROUNDWATER: 

PCB Risk Calculations 

Since no value for SFi exists, the (SFi x K x IRa) statement in the 
above equation is equal to 0 as per EPA guidance. 

0.0000111 mg/L 
NA 
7.7 (mg/kg-day)-1 
70 kg 
70 year 

350 days/year 
30 years 
15m3/day 
2 Uday 

0.5 Llm3 

1.ooE-osl 



-------------------
SENSITIVITY ANAL VSIS FOR PCB IN WATER 

Cone. (ppb) Risk 
0.01 9.04E-07 

0.5 4.52E-05 
9.04E-05 

2 1.81 E-04 
5 4.52E-04 

10 9.04E-04 
100 9.04E-03 

1000 9.04E-02 

PCB Risk Calculations 2 


